The New England 
Journal of Medicine 


Copyright, 1942, by the Massachusetts Medical Society 


FEBRUARY 26, 1942 


THE TREATMENT OF MAMMARY PAIN AND SECRETION 
WITH TESTOSTERONE PROPIONATE* 


Ira T. Naruanson, M.D.,¢ V. Metcs, M.D..f Lancpon Parsons, M.D.§ 
BOSTON 


ERTAIN syndromes in women before the marily on experimental data in animals, which 
menopause are characterized by mammary suggest that relatively prolonged administration 
swelling and pain, with or without secretion from of the hormone not only reduces the secretory ac- 
the nipple. They are undoubtedly present in a tivity but also may reduce the number of cells of 
large percentage of cases, but may vary consider- the breast epithelium, especially those in a hyper- 
ably in their intensity and extent. Many women plastic process. Further evidence suggests that an 
have obvious changes in the breasts and may action on the vascular bed of the breasts may re- 
never be aware of any abnormality until it is lieve the venous congestion and edema so often 
found on routine examination, whereas others seen in these patients. It is our belief that excess 
with minimal changes may have marked subjec- _ secretion, increased vascularity and edema are usu- 
tive manifestations. Hence, it is sometimes ex- ally responsible for the swelling and pain, and 
tremely difficult to distinguish the syndrome from that the symptoms and signs abate only after re- 
what is considered a normal variation. Only pa- sorption of the fluid or a diminution in the venous 
tients with pronounced lesions seek consultation engorgement. Therefore, testosterone, because of 
with a physician, either for relief of symptoms or its action, should be effective in the treatment of 
because of fear of cancer. These patients, who have _ these syndromes. 
unequivocal signs and symptoms, are discussed in A thorough clinical and experimental study has 
this paper. been carried out for the last six years in the cases 
The lesions are generally classified under the reported below, which were selected from a much 
generic term of “chronic cystic mastitis,” but larger group. Several of our observations have 
should be grouped under more specific terms be- been recorded,? and others, particularly those con- 
cause they represent fairly distinct clinical and cerned with the mechanisms of the syndromes, 
pathologic entities. The changes are believed by will be published soon. In the evaluation of any 
most observers to be due to a sex-hormone im- type of therapy in these lesions, it is imperative to 
balance whose nature is not clear. Treatment of elect the patients with care so that an accurate 
these syndromes with estrogenic hormone on the clinical appraisal of the results can be made. Cases 
assumption of an estrogen deficiency was first sug- were therefore chosen on one or more of the fol- 
gested by Cutler. Others have since reported owing criteria: frequent examination without 
varying success from treatment with more active treatment by the same examiner for a long time, 
preparations of the same hormone. It is the pur- so that the possibility of a psychogenic element or 
pose of this communication to record our experi- 3 spontaneous remission (both of which are not 
ence in the treatment of these lesions by the use yncommon) could be minimized; severity of the 
of the male sex hormone, testosterone. The ra- syndrome and presence of unquestionable physi- 
tionale of therapy with testosterone is based pri- 4] findings, such as marked nodularity and se- 
Cine of the Cols P, Huningon Menor cretion, so that any change would easily be rec- 
fInstructor in pal Harvard Medical School; assistant surgeon, Collis ognized; failure to control the symptoms with a 
eo Memorial Hospital and Beth Israel Hospital. sities suitable breast support or with a placebo, or after 
—V——<< estrogenic therapy; absence of demonstrable pel- 


Medical School; assistant surgeon, Collis vic disease or removal of such disease without re- 
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lief of symptoms, since these processes are fre- 
quently related; intelligence of the patient, so that 
reasonably reliable information about the sub- 
jective symptoms would be available. 


CLASSIFICATION OF LESIONS 


We distinguish two main groups — adenofibro- 
sis and nonpuerperal mammary secretion — with 
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the first group, the symptoms may abate at the 
menses. The discharge may be serous or ma 
resemble colostrum, and may be of varying rd 
grees of viscosity. Examination usually reveals di- 
latation of the ducts, especially near the areola 
and slight nodularity elsewhere in the breast. The 
breast tissue itself is ill-defined, and the nipples are 
frequently crusted. If secretion is not obvious, 


Taste 1. Incidence of Symptoms and Physical Findings. 


SyNDROME 


© 


Nonpuerperal mammary secretion........... 


No. oF Cases 


Cases WITH Prysica. Finpincs 
NODULARITY 


Casts SyMPTOMS 


PAIN SWELLING SECRETION DISTENTION OR DILATED SECRETION 
DucTS 
9 7 0 7 9 0 


10 15 5 10 21 21 


various gradations and do not include obvious 
cystic disease or isolated lumps or nodules (Ta- 
ble 1). 

Adenofibrosis. The patients in this group have 
cyclic swelling and pain in the breast, usually in 
the premenstruum, but without obvious or de- 
monstrable secretion. The relief that usually ensues 
with the onset of the menses is dramatic. On ex- 
amination, two extreme types are distinguishable, 
but many present intermediate variations. 

Type I. There is an increase in density of the 
entire mammary gland, which is well differen- 
tiated from the overlying skin, the subcutaneous 
tissues and the underlying structures. The gland 
is firm, and usually resembles a saucer or disk 
in its configuration. These changes as seen in 
histologic sections are due to an increase in the 
stroma, without obvious changes in the ducts or 
acini. During the premenstruum, there is fre- 
quently venous engorgement, as well as edema. 


Type II. This resembles the first type, espe- 
cially in the density of the gland. In addition, 
there is a diffuse, fine or moderate nodularity 
throughout the breast but usually most promi- 
nent in the upper outer quadrant. Histologi- 
cally, there is an increase in the number of acini, 
as well as an increase in the fibrous tissue, with 
the usual edema. 

Either of the types may show hyperplasia and, 
sometimes, dilatation and secretion within the 
acini. Semb® has referred to these entities as 
adenofibrosis, and Dawson* as adenosis. Taylor 
and Waltman,”* in a detailed study, have recently 
presented an excellent description of these syn- 
dromes. 

Nonpuerperal mammary secretion. The salient 
feature of this type is discharge, usually accentu- 
ated before the menses and sometimes associated 
with swelling and cyclic or acyclic pain. As in 


removal of the crust, with gentle pressure on the 
ducts, results in the escape of fluid from the nip- 
ple. On gross and microscopic examination, the 
ducts are dilated and contain secretion and, some- 
times, inspissated material. Hyperplasia of the 
duct and acinar epithelium, with edema in the 
supporting tissue, is evident. We have termed this 
the nonpuerperal secretory type of breast, a des- 
ignation also utilized by Taylor and Waltman 
This group probably falls into the type designated 
as mazoplasia by Cheatle and Cutler® and epithe- 
liosis by Dawson.* 

Many of the cases include features of both 
the above groups, and may be placed in a third 
class. However, for the purpose of clarity in this 
communication, the lesions have not been classified 
further. All cases with secretion are placed in the 
first group, in spite of the fact that they may show 
some of the manifestations of the second. 


METHOD OF TREATMENT 


The chief preparation used was testosterone pro- 
pionate.* In a few cases, testosterone made up in 
a lanolin base was utilized as an ointment. Ten 
mg. of testosterone propionate in 1 cc. of sesame 
oil was given intramuscularly every other day, 
beginning about two weeks prior to the expected 
period. If the symptoms were of long duration 
during the cycle, treatment was started at least a 
few days before the onset of the expected symp- 
toms and continued up to the period. In the 
more intractable cases, the hormone was given 
every other day throughout the cycle, except dur- 
ing the period of flow. At times, the dose level 
was increased to 25 mg. In any event, the maxi- 
mum amount given during any single month was 
250 mg., but the usual dosage varied between 7 


*We are indebted to Drs. Gregory Stragnell and Max Gilbert of the 
Schering Corporation, Bloomfield, New Jersey, and to Dr. Ernst Oppen- 
heimer of the Ciba Pharmaceutical Products, Incorporated, Summit, New 
Jersey, for generous quantities of testosterone propionate supplied under 
the trade names of ‘‘Oreton’’ and ‘‘Perandren.” 
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and 150 mg. If the hormone was administered 
percutaneously in the form of the ointment, the 


patient was instructed to rub the equivalent of 


? to 4 mg. into the skin of each breast before re- 


tiring. The total dosage was therefore 28 to 56 
mg. a week. Although the amount used by in- 
unction was approximately the same as that given 
intramuscularly, the relative effect of each route is 
probably different. The percutaneous method, as 
contrasted to parenteral administration, aims at a 
more direct action on the breast, with less systemic 
effect. Since the exact mechanism of action of the 
hormone on the breast is in doubt, it is not known 
at present if any one method is to be preferred. 
However, Salmon et al.* are of the opinion that tes- 
tosterone if properly used is equally effective by 
any route. In this series, inunction was reserved for 
patients who could not report regularly for injec- 
tions. 

Treatment was never continued for more than 
three consecutive months in any given case with- 
out a rest period of one to several months before 
resumption. When the larger dosages were used, 
the maximum length of any single period of treat- 
ment was two months. The importance of these 
rest intervals is pointed out below. It was seldom 
necessary to give more than two courses of therapy 
to evaluate the results. 


CoMPLICATIONS OF TREATMENT 


Overdosage with testosterone in women pro- 
duces undesirable side effects, such as hirsutism, 
enlargement of the larynx with deepening of the 
voice, acne and enlargement of the clitoris. With 
the dosage used in our series, 2 patients developed 
mild hirsutism, and 1 developed moderately severe 
acne. These effects regressed rather rapidly when 
treatment was discontinued. It is for this reason 
that we do not continue treatment too long. We 
are of the opinion that prolongation of the treat- 
ment rather than the dose level is the significant 
factor in the production of undesirable side effects. 
As much can probably be accomplished by a defi- 
nite routine of treatment of two or three months, 
followed by a rest period for a month or more 
before resuming the medication to allow for par- 
tial regression of the undesirable effects of the 
hormone. It seems likely that each course of 
treatment will produce some regression of the 
breast lesions and that if the interval without treat- 
ment is not too prolonged, recurrence will not 
reach the pretreatment state. In this way, the 
drug can be used more safely and probably as ef- 
lectively. It should be emphasized that the hor- 
mones available at present are potent, and that a 
safe dosage for one person may be excessive for 
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another, because of individual susceptibilities and 
responses. To avoid the side effects, one should 
treat each patient with these factors in mind. It 
is extremely interesting, however, that treatment 
did not alter ovarian function, since 2 patients in 
this group subsequently became pregnant, deliv- 
ered normal babies and had normal lactation. Fur- 
thermore, with the dosage used, no effect on the 
menstrual cycle, with the exception of an occa- 
sional delay for a week, was noted in any case. 
Larger dosages would undoubtedly have caused a 


temporary suppression of the menses in some pa- 
tients. 


REsuLtTs 


The treatment of these syndromes with testo- 
sterone was first suggested by Desmarest and Capi- 
tain,” who reported favorable results in 16 of 
17 treated cases. They concluded that the hor- 
mone suppressed the congestion preceding the 
menses, decreased or inhibited the development of 
further disease, and caused regression of the 
nodules. Others®’” later published similar ob- 
servations. Spence’’ and Atkins’ stressed the psy- 
chogenic element in certain patients who present 
themselves with mammary pain. The former in- 
jected olive oil in 24 patients, 13 of whom had 
“dramatic relief.” The latter, in a series of 212 
patients, found that 31 had relief after the ad- 
ministration of inert pills or the injection of oil. 
He stated that these patients must have consisted 
largely of those in whom a psychologic factor 
predominated, although some undoubtedly had a 
spontaneous remission. However, 16 patients in 
Spence’s series were considered to have a defi- 
nite indication for treatment. Ten of 12 with 
pain were improved or completely relieved, and 
8 of 12 with nodularity showed regression after 
treatment with testosterone. Atkins selected 34 
patients as suitable for treatment, and 25 of these 
showed improvement. The degree of regression 
of symptoms and signs paralleled the total dosage 
and the period during which treatment was em- 
ployed. Atkins concluded, however, that much 
of the beneficial effect on the breast was vitiated 
by a fairly high percentage of undesirable side 
effects. Geist et al.," in a recent publication, noted 
improvement in 6 of 10 patients with premenstrual 
pain and in 2 of 4 patients with cystic nodular 
breasts. 

It can be seen from Tables 2 and 3 that in our 
series testosterone propionate was effective in the 
treatment of mammary pain and secretion. All the 
patients with adenofibrosis were improved or com- 
pletely relieved of their symptoms. In 7, an im- 
provement in the physical findings was beyond 
any question. Of 21 patients with mammary se- 
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cretion, 18 were subjectively improved or com- 
pletely relieved. It is interesting that secretion 
was completely inhibited during the period of 
treatment in 13 patients. . 

The results of therapy with testosterone seem 
significant, since 11 of the entire group had been 
previously treated, without success, by estrogenic 
hormone, and the remainder had had a placebo 
either orally or by injection, or fell into one or 
more of the criteria outlined above. This, there- 
fore, in spite of obvious physical findings, further 


Taste 2. Results of Testosterone Therapy in 9 Patients 
with Adenofibrosis.* 


REGARDING REGARDING 
THERAPEUTIC RESULT SyMPTOMS PHYSICAL 
SIGNS 
Complete relief 6 0 
Improvement 3 7 
NO 0 2 


*Of 3 cases previously treated unsuccessfully with estrogens, all had 
symptomatic relief and improvement in physical findings. 


eliminated patients who might possibly have had 
a neurosis or spontaneous remission. Consequent- 
ly, these observations are in accord with those 
of other investigators. 

The most obvious clinical change after treat- 
ment was a reduction or inhibition or premenstrual 
swelling that was easily observed by the patient 
and the examiner, even though gross secretion or 
localized areas of tenderness and pain persisted. 


Taste 3. Results of Testosterone Therapy in 21 Patients 
with Nonpuerperal Mammary Secretion.* 


REGARDING REGARDING REGARDING 


THERAPEUTIC RESULT SyMpTOMS PHYSICAL SECRETION 


SicNs 
Complete relief.......... 12 3 13 
Improvement ........... 6 15 5 


*Of 8 patients treated unsuccessfully with estrogens, all but 2 had com- 
plete relief or improvement in symptoms and physical findings. 


Although there was complete relief from symptoms 
or secretion, in many cases the physical signs 
improved but did not disappear completely. ‘This 
improvement was manifested by softening, a de- 
crease in nodularity and even a reduction in the 
size of the breast. When not completely inhibited, 
the secretion was reduced or exhibited gross alter- 
ations. Many patients volunteered the informa- 
tion that it was necessary to use a smaller brassiére. 
We consider this to be an important observation 
in the evaluation of the therapy, since it signifies 
that the major symptoms had been relieved. 
Recurrence of symptoms and physical signs was 
the rule after treatment was discontinued. Few 
patients had relief after six months, and many 
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had recurrence within the first few months after 
treatment was stopped. However, with recur. 
rences, the symptoms were usually less severe 
and the findings were not so pronounced as they 
had been in the pretreatment period. Some of 
the patients were given further courses of treat- 
ment, with satisfactory results, but to date few 
have continued to remain completely free of 
symptoms. Therapy of a more rigorous nature 
for longer periods might have given permanent 
relief. It is questionable, however, whether one 
would be justified in such an attempt, because 
of possible undesirable generalized or local side 
effects. As stated above, regardless of individual 
idiosyncrasies, these effects are usually in propor- 
tion to the amount and the period over which 
the hormone is given. It is our opinion that 
proper administration of the hormone can pro- 
duce the desired therapeutic result without reach- 
ing the threshold for other manifestations. This 
has been well demonstrated by Geist and Sal- 
mon,'* who made careful observations on a large 
series of patients treated with testosterone for vari- 
ous endocrine disturbances. In our series, except 
in a few cases, the dosage and time interval 
appeared to be below the threshold level for the 
production of undesirable changes. In this re- 
spect, therefore, our findings differ from those 
of Spence’? and Atkins, who usually employed 
large amounts of the hormone for a longer time. 

It can be demonstrated histologically that testo- 
sterone is capable of reducing the number of cells 
and the activity of the epithelium in the breasts 
of animals’ and, to a lesser extent, in human be- 
ings." The mechanism by which the clinical 
and laboratory changes are produced is not clear. 
It is commonly recognized that the estrogenic hor- 
mone, if not properly balanced, results in hyper- 
plasia of the breast epithelium. However, it has 
not been established whether this is a direct effect 
or one that is mediated through the anterior hy- 
pophysis, presumably by increasing the activity 
of the mammogenic hormone, which is_be- 
lieved by many to be the stimulating factor in epi- 
thelial growth in the breast. Another hormone of 
the anterior hypophysis — prolactin — is probably 
responsible for secretion and lactation. In experi- 
mental animals and in human beings, it has been 
shown that testosterone may counteract the ac- 
tion of the estrogens. It may also inhibit secre- 
tion and lactation, probably by preventing the ac- 
tivity of prolactin on the breast itself, or through 
its action on the pituitary gland. Therefore, since 
it is probable that these mammary dyscrasias are 
due to a hormonal imbalance, it seems likely that 
the beneficial effects of testosterone may be ac- 
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complished by establishing a balance or by counter- 
cting the action of the other hormones that are 
probably involved in the process. This balance 
in itself may result in an alteration of the vas- 
cular bed of the breast, which in turn may be 
he sole factor in the reduction of venous con- 
gestion, edema, epithelial elements and secretion. 
‘At present, it is difficult to say whether these ef- 
fects of testosterone are due to a direct action 
on the breast or to an indirect one mediated 
through other organs. 

Finally, it should be stressed that this treatment 
must be reserved for patients in whom there is 
not the slightest doubt concerning the presence 
of cancer, or any evidence of an isolated tumor, 
or bleeding from the nipple. 


SUMMARY AND CONCLUSIONS 


Testosterone proprionate was administered to 30 
carefully selected patients with severe mammary 
pain and secretion. It was found to be an effective 
agent in the relief of the syndromes in a high 
percentage of cases. It appears to be more efh- 
cacious than the estrogenic hormone in the treat- 
ment of the same lesions. Recurrence of symptoms 
and signs is the rule, usually within six months 
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after medication is discontinued. Prolonged and 
continuous treatment, especially with large doses, 
is to be discouraged. As much can be accom- 
plished by planned periods of treatment followed 
by adequate rest intervals. Many patients present 
a predominant psychogenic element, and others 
have spontaneous remissions; therefore, care should 
prevail in the selection of the case for this or 
any similar type of therapy. 


REFERENCES 


. Cutler, M. The cause of “painful breasts’ and treatment by means 
of ovarian residue. J. A. M. A. 96:1201-1205, 1931. 

- Rogers, H., and Nathanson, I. T. Chronic cystic mastitis: practical 
management in a cancer clinic. New Eng. ]. Med. 212:551-556, 1935. 

. Semb, C.  Pathologico-anatomical and clinical investigations of fibro- 
adenomatosis cystica mammae and its relation to other pathological 
conditions in mamma, especially cancer. Acta chir. Scandinav. 
(supp. 10) 64:1-484, 1928. 

- Dawson, E. K. Carcinoma in mammary lobule and its origin. Edin- 
burgh M. J]. 40:57-82, 1933. 

- Taylor, H. C., Jr., and Waltman, C. L. Hyperplasias of the mammary 
gland in the human being and in the mouse. Arch. Surg. 40:733- 
820, 1940. 

. Cheatle, G. L., and Cutler, M. Tumours of the Breast: Their pathology, 
symptoms, diagnosis and treatment. 596 pp. London: Edward 
Arnold Co., 1931. 

. Geist, S. H., Salmon, U. J., and Hamblen, E. C. Androgen therapy 
in the human female. /. Clin. Endocrinol. 1:154-186, 1941. 

. Desmarest, E., and Capitain, Mme. Le traitement des mastopathies 
par l’acétate de testostérone. Presse méd. 45:777-779, 1937. 

. Loeser, A. A. The action of testosterone propionate on the uterus and 
breast. Lancet 1:373, 1938. 

. Spence, A. W. Testosterone propionate in chronic mastitis. 
2:820-823, 1939. 

. Atkins, H. J. B. Lancet 2:411-413, 
1940. 

. Geist, S. H., and Salmon, U. J. Androgens. J. A. M. A. 117:2207-2213, 
1941 


Lancet 


Treatment of chronic mastitis. 


941. 
. Nathanson, I. T. Unpublished data. 


A COMPARISON OF BLOOD PROTHROMBIN LEVELS WITH 
STANDARD FUNCTION TESTS IN DISEASES OF THE LIVER* 


W. Wurre, M.D.t Emmanver Devurscu, M.D.,3 anp SrepHen Mappocx, M.D.$ 


BOSTON 


N 1935, Quick introduced a simple interpolative 

method for measuring the amount of pro- 
thrombin in the blood. This proved an invaluable 
guide in the indications for treatment of vitamin 
K deficiency. The experimental work associated 
with the discovery of vitamin K?** suggested that 
the liver was important in prothrombin produc- 
tion. When it was found that persons with a 
damaged liver often responded poorly to vitamin 
K treatment,‘ efforts were made to expand the 
use of the prothrombin test to the status of a liver- 
function test. 
_A possible correlation between prothrombin and 
liver-function tests has been suggested by early 
In 1939, Wilson® remarked: 


* 
Pm Read at the fifty-sixth annual meeting of the Association of American 
—, Atlantic City, May 6, 1941. 
cane Second and Fourth (Harvard) Medical Services and the Surgical 
th Laboratory, Boston City Hospital. 


ee physician, Boston City Hospital. 
pany in surgical research, Boston City Hospital. 
Director of surgical research, Boston City Hospital. 


The quantitative level of the plasma prothrombin 
was found to correlate closely with the quantity of 
hippuric acid excreted . . . [and that] the quantitative 
levels of plasma prothrombin and the amount of hip- 
puric acid excreted following the ingestion of a known 
quantity of sodium benzoate would seem to have 
reflected most sensitively and consistently the degree 
of liver damage existing. 


Stewart and Rourke,” in 1939, suggested that 
further study might reveal that the prothrombin 
depression is a better index of liver damage than 
other standard liver-function tests. 

Pohle and Stewart,!® in 1940, observed, “The 
present studies suggest that in the absence of ob- 
structive jaundice, external biliary fistula or an 
abnormal intestinal absorptive surface, the plasma 
prothrombin concentration serves as a measure of 
liver function.” 

Andrus,'’* in 1941, considered one of the most 
fruitful fields of the study of vitamin K to con- 
cern its use in the investigation of liver function; 
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he believes that such a test “possesses certain ad- 
vantages over even the best of the current tests 
of liver function.” 

On the other hand, two recent papers’: ** have 
shown little or no correlation between the hip- 
puric acid excretion test and blood prothrombin 
levels either before or after the administration of 
vitamin K in adequate doses. Because of these 
discrepancies, it seems worth while to present the 
results in a series of cases of liver disease encoun- 
tered as routine diagnostic problems on the wards 
of a large hospital, without reference to the type 
of disease presented, and to compare the results 
in an impersonal way. 

The material consists of 100 unselected cases of 
liver and biliary-tract disease in which about 700 
tests were made. The prothrombin percentage and 
its response to vitamin K in adequate doses were 
compared with the excretion of hippuric acid and 
urobilinogen in the urine, and fractional brom- 
sulfalein elimination from the blood. For the 
sake of simplicity, this paper is confined largely 
to a comparison of the prothrombin level with 
the hippuric acid excretion. 


MerTHops 


Hippuric acid excretion in the urine was deter- 
mined, following oral administration, by the gravi- 
metric method of Quick.” The prothrombin time 
was measured by the Quick’ technic, and con- 
verted to the percentage of normal blood pro- 
thrombin by reference to a curve obtained accord- 
ing to the method of Kark and Lozner.’’ The 
hippuric acid excretion test was usually performed 
on the day that the blood prothrombin level was 
estimated or within three days (seventy-two hours) 
of that time. 

The urobilinogen in the urine was estimated 
by the Wallace and Diamond procedure,’ and the 
bromsulfalein retention by a fractional method,'* 
using 2 mg. of bromsulfalein and testing the blood 
at the end of five and fifteen minutes. Some 
of the various tests were repeated four or five 
times in all cases and, in some cases, up to ten 
and twenty times. 

The preparations employed for restoring vitamin 
K were either 2-methyl-1, 4-naphthoquinone, in 1- 
mg. doses orally each day or 3.2-mg. doses of 2- 
methyl-1, 4-naphthoquinone-3-sodium sulfonate in- 
tramuscularly once in four or five days. Patients 
with high or normal blood prothrombin levels 
were not given vitamin K preparations. All pa- 
tients received the currently accepted treatment 
for liver damage —that is, a high-carbohydrate, 
normal-protein and low-fat diet, and oral or in- 
travenous glucose solutions, thiamin and nicotinic 
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acid fortified with other vitamins and _ occasion. 
ally reinforced with parenteral liver extract, 


RESULTS 
Correlation of Tests 


A definite lack of correlation between the pro- 
thrombin level and hippuric acid excretion was 
found in a large number of cases (Table 1). Hip. 
puric acid excretion was often much below the 
normal level of 3 gm., whereas the prothrombin 
level varied from low to normal in different cases, 

There are two ways of using the prothrombin 
level as a clinical test: either. as an index of vita- 
min K deficiency on admission or as one of re- 
sponse to vitamin K treatment on the part of the 
patient. The second is much more valuable, since 
the variable factor, the amount of vitamin K 
available, is removed. The prothrombin levels on 
admission may be within the same range, but the 
response to vitamin K treatment best brings out 
the differences that are found in various types of 
liver disease. 


Discovery of Liver Damage 

In the severest type of liver damage (acute dif- 
fuse necrosis), all the recognized liver-function 
tests used were found to be positive. In cases of 
intermediate severity, such as the cirrhoses, these 
tests varied greatly in the proportion of cases giy- 
ing a positive response. In our previous experi- 
ence’**° and in the present examination of this 
group of cases, the percentage of initial abnormal 
tests in cirrhosis is approximately as follows: oral 
galactose tolerance, 25 per cent; cholesterol ester, 
45 per cent; prothrombin, 53 per cent; urobilino- 
gen in the urine, 77 per cent; hippuric acid excre- 
tion, S8 per cent; and fractional bromsulfalein 
excretion, 91 per cent. The prothrombin time 
holds an intermediate position as an index of liver 
damage. In the milder types of hepatic dysfunc- 
tion, some tests were always negative, but others, 
such as the hippuric acid excretion and the frac- 
tional bromsulfalein elimination, were positive in 
nearly all cases. The prothrombin level was nor- 
mal in 47 cases in this series at the time of ad- 
mission, and below normal in 53 cases. Pohle and 
Stewart’? found 47 per cent below normal in a 
similar group of 136 cases. 

Table 2 lists the total number of cases with ab- 
normal prothrombin levels before and after treat- 
ment. In 53 cases, the prothrombin level was ab- 
normal on admission; the hippuric acid excretion 
was abnormal in 83 cases. In cases of acute hepa- 
titis, a low prothrombin level quite often returns 
to normal after active glucose and fluid therapy 
without giving vitamin K analogues (Table 1. 
Cases 24, 58 and 59). 
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Taste 1, Summary of Data on All Cases. 


Cases wiTH NorMAL INITIAL PROTHROMBIN LEVELS Cases wit Low INiTIAL ProTHROMBIN LEVELS 


HIP- HIP- 
PRO- uRO- PURIC BROM- _—UROBILINO- 
NTION EX- RETEN- EXCRE- 
No. BIN EX BETS EXCRETION 
LEVEL CRE- CRE- TION TION 
TION TION 
Be- Aft- 
fore er 
treat- treat- 
ment ment 


% gm % % posit. dil. 


Curonic HEPATITIS (C1rrHosEs) | 
20 ‘ 64, 128 


5 min. 15 min. Change 5 min. 15 min. 


Patient died 
Patient died 
Patient died 
Patient died Patient died 


Patient died 


Patient died 


Se 
N RON ONY, 


Patient died 
0 
32,128 Patient died 
16, 4 


OMNIS 


Patient died 


Patient died Patient slowly 


recovered 


Patient died 
Patient died 


7 
3 
8 
3 
.4 
3 

7 


OsstrucTiION oF ComMoNn Duct 


Cancer Cancer 

Gallstone F Cancer; patient 

Cancer died. 

Cancer Cancer 

Cancer Adhesion 
Stricture 
Stricture 
Stricture; patient 

died. 


Cancer 
Cancer 


Tumors oF Liver AND So FortH 
88 4.2 20 Hodgkin's Cancer; patient 
disease died. : 
100 100 Cancer; pa- Cancer; patient 
tient died. died. 
2.8 Hodgkin's disease 


0.5 
2.0 
2.5 
0.3 


tient died. 
2.2 Cancer ? 


GaLt-BLapper Disease 
70 100 1.1 
73 100 2.6 
74 100 2.8 


Patient died 


*Watson test. tAfter three weeks. 
tAfter two weeks. 
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4 100 90 20 | 2 30 50 +20 1.2 65 60 
6 100 40 15 16 5 24 40 +16 2.6 60 40 256, 32 
9 100 55 10 6 50 50 0 1.4 100 85 4 
30 100 30 10 7 45 51 +6 0.1 128, 64 
33 90 100 30 64, 64 
34 95 70 15 256, 64 
35 100 80 65 16 
39 80 100 50 2.8 mg.* 
40 81 40 5 16 
4190 50 5 128 5 64, 32 
2-100 28 «6048 -12 256 
100 32 31 4845 3 64, 128 
46 100 256, 32 32 43 70 +27 35 15 = 128, 2 
50 90 60 45 16, 16 43 54 60 +6 256, 64 
51 100 4 45 70 78 +8 100 5 32 
52 100 60 35 47 30 62 +32 32,4 
54 100 49 38 33 5 90 45 
66 100 70 10 128, 64 53 50 90 +40t 50 30 
67 100 80 65 64, 64 55 28 37 +9 90 60 
77 98 50 30 128, 32 90 65 70 +5t 15 10 
83 100 100 95 91 62 68 +6 5 Tr. ae. 
84 80 94 40 40 0 > 
86 80 35 10 128 95 40 40 0 < K Set 
92 96 97 60 60 0 
| 100 100 40 25 98 65 65 0 bis a: 
Acute HEPATITIS 
56 100 1.0 100 45 64, 16 14 42 23 -19 | t— | 
57 100 2.0 8, 8 15 35 80 +45 100 80 64, 16 % 
61 98 4 8, 16 16 40 ~=100 +60 90 60 4,0 ee 
8&5 82 0.5 10 0 a 
| 24 32 100 +68 65 40 0, 4 : 
58 30 100 +70 20 5 32,16 
59 52 100 +48 40 10 0, 32 
87 +24 
0 2B » 
3 20 2 +3 
96 . 36 40 +4 
32 
| 64 100 1.4 32, 32 
6 100 20 4,0 
, 68 85 1.2 80, 0 
; 69 95 1,2 0 
9 30 100 +70 04 0 | | 
) 
| 
dyscrasia 
100 16 Cancer 
78 86 8,0 Cancer 
79 100 Cancer 
4 82 98 : Cancer; pa- 
? 30 15 128 71 44 53 +9 40 20 32 fr 
72 78 87 +9 2.1 
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The prothrombin level remained below normal 
after treatment in 35 cases. Twenty-five were cases 
of chronic hepatitis, and 1 was a case of common- 
duct stone with biliary cirrhosis. In 5 cases of 
acute hepatitis, 3 patients died, and 2 made slow 
recoveries. There was 1 case of cancer of the 
liver, 3 of obstructive jaundice due to cancer of 


Taste 2. Number of Cases with Abnormal Tests before 
and after Treatment. 


PROTHROMBIN 


Hippuric Acip 


DIAGNostS EXCRETION Levet 
BEFORE AFTER BEFORE AFTER 
Chronic hepatitis... 54 45 40 27 25 
Acute hepatitis....... 16 15 10 12 5 
Obstruction ....... : 14 13 ll 9 3 
Tumors and so forth. 1] 8 § 3 1 
Gall-bladder disease 5 2 2 2 1 
100 83* 71 53 35 


“In 8 cases, no oral hippuric acid test could be performed. 


the head of the pancreas, and 1 of cholecystitis, 
with postoperative bronchopneumonia and abscess 
of the lung. 


Diagnosis 

Table 1 shows all the cases in which the initial 
prothrombin level was below normal. The initial 
prothrombin values and those found after three or 
four days of treatment with vitamin K are given, 
as well as the net change in the prothrombin level 
during that period. The initial prothrombin level 
was similar in the three groups, — obstructive 
jaundice, acute hepatitis and chronic hepatitis, — 
but the response to treatment with vitamin K was 
very different. 

In the obstructive cases, the initial prothrombin 
level was below normal in 8 of 14 cases and, as 
a rule, rose quickly to normal in one to three 
days. In the cases of acute hepatitis, the prothrom- 
bin level rose rapidly to normal in the majority 
of cases, possibly because the tests were made at 
the time recovery began. In 2 fatal cases (Cases 
14 and 88), the prothrombin level fell. In 1 (Case 
17), the prothrombin fell at first and slowly re- 
turned to normal. In 1 (Case 87) of acute liver 
necrosis due to carbon tetrachloride poisoning, the 
prothrombin gradually rose to normal, but the pa- 
tient died later of septicemia with metastatic ab- 
scesses. 

The 27 cases of chronic hepatitis with an initial 
low prothrombin level behaved quite differently 
from those in the other two groups. After treat- 
ment, there was a well-marked rise in only 2 or 3 
cases; in 13, there was a slight rise; in 5, there was 
no change; and in 6, 4 of which were fatal, the level 
fell. In most of these cases, the prothrombin re- 
mained at a distinctly low level of about 40 to 50 
per cent after vitamin K therapy, which is quite un- 
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like the first two groups, in which the level rose 
to normal except in a small percentage of cases 


(Table 1). 


Correlation of Visible Bleeding with Prothrombin 
Levels 


In the whole group, there were 6 cases of visible 
bleeding associated with low prothrombin levels 
(5, 20, 23, 27, 30 and 35 per cent): 1 case of bleed. 
ing from the nose and gums, 2 of ecchymosis, 1 of 
hematuria, 1 of hematuria and bleeding from the 
nose and gums, and 1 of hemoptysis. Pohle and 
Stewart" found 10 such cases (7 per cent) among 
136 cases of liver and biliary-tract disease. 

It is interesting to note that there were 15 other 
cases with low prothrombin levels (10, 15, 16, 23 
24, 27, 28, 29, 29, 30, 30, 30, 31, 32 and 35 per cent) 
and no visible bleeding. Pohle and Stewart found 
15 such cases (11 per cent) in their group of 136 
cases. 

There were 8 other cases of bleeding with nor- 
mal prothrombin levels; 4 cases of gross hemat- 
emesis, 1 of melena that was probably due to vari- 
ces in cirrhosis, 2 of epistaxis, and 1 of melena with 
cancer of the rectum. 


CoMMENT 


Methods. The variation in methods for per- 
forming the hippuric acid excretion test by the 
gravimetric method may account for the different 
normal values cited by various authors. Our ey- 
perience and that of Snell and McG ith?! and of 
Quick" show that the greatest number of normal 
tests with the method used have ranged between 
2.5 and 3.5 gm., with occasional values at 4 and 
5 gm. When hippuric acid crystals in the urine 


are subjected to the additional procedure of salt- 


ing out, as suggested by Weichselbaum and Prob- 
stein** and later by Quick,”* the majority of nor- 
mal values fall in the higher range. 

A confusing factor in prothrombin determina- 
tion is due to the fact that some workers use the 
initial prothrombin percentage and others the re- 
sponse to vitamin K analogues. The latter seems 
to be the better criterion, since the variable factor 
of adequate vitamin K is ruled out. Moreover, 
the initial figures do not have any possible differ- 
ential value. 

After performing a large number of prothrom- 
bin tests and correlating them with clinical ob- 
servations, we considered a value of 80 to 100 per 
cent to be within normal limits. When the time 
of the unknown was shorter than the normal con- 
trol, the value was recorded as 100 per cent. 

Acetone extracts of whole rabbit brain, even in 
dilution, gave no constant value that could be du- 
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plicated and therefore were considered unsatisfac- 


Blood collected for this determination should 


not be allowed to stand for more than four hours, 
because fibrinogen is precipitated and is a definite 
source of error. 

The curve shown in the paper by Kark and 
Lozner'® was used in converting coagulation time 
to prothrombin per cent. 

Dilution of the plasma for the prothrombin test 
may be a source of error. 

Correlation of tests. It is obvious that the degree 
of correlation between the two tests is very poor, 
and that the prothrombin test does not discover 
the milder grades of liver damage but only those 
that are well marked. The prothrombin level was 
abnormal in only 53 per cent of the cases; it may 
be normal when liver damage is well marked and 
readily shown by other tests. This agrees with the 
work of DeLor and Reinhart®* and of Lucia and 


Prognosis. The prognostic value of an increased 
prothrombin level after treatment is definite but 
limited in scope. In diseases of the liver after ade- 
quate treatment with vitamin K, several types of 
response occur. The prothrombin level may re- 
turn to normal within twenty-four to forty-eight 
hours in some patients, or may rise gradually over 
a period of weeks. In other cases, it may fail to 
tise or may actually fall despite adequate therapy. 
In cases in which after vitamin K treatment the 
prothrombin level rises only a little, fails to rise 
or falls, the prognosis is progressively poorer. A 
falling prothrombin level with adequate vitamin 
K therapy usually means irreversible damage to 
the liver and corresponds quite well with low hip- 
puric acid test values. All 4 patients in whom this 
occurred died within a short time. 

On the other hand, in the cases in which the 
prothrombin percentage returns to normal, the 
test is a much less accurate guide in prognosis 
than the hippuric acid excretion, since the pro- 
thrombin level may become normal or approxi- 
mately normal in the presence of serious disease 
of the liver. Four patients —2 with cancer of the 
liver, 1 with cancer of the pancreas, and 1 with 
acute hepatitis with multiple abscesses — died 
within a week after normal prothrombin deter- 
mination. The hippuric acid test was very low 
inall. This is entirely in agreement with Quick’s?® 
recent statement that good liver function and a 
low prothrombin level are better from the patient’s 
point of view than poor liver function and a high 
prothrombin level. 

Jn estimating the risk at operation in diseases 
of the liver and biliary passages, the prothrombin 
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level is the best guide to the presence of a bleed- 
ing tendency, but the hippuric acid excretion has 
proved much better than the prothrombin _per- 
centage in revealing general hepatic insufficiency. 

In cirrhosis, the prothrombin level may not re- 
spond well to treatment, but the percentage of 
normal prothrombin can be kept well above the 
bleeding level. Bleeding in the hepatic cirrhoses 
% Acute 


Chronic 
Hepatitis Hepatitis 


90 


0: 


Ficure 1. Early Prothrombin Response to Vitamin K 


Treatment in 20 Cases. 


was about as often due to ruptured varices as to 
a low prothrombin level in our experience. 

In one patient with cirrhosis, the prothrombin 
percentage remained low after injections of naph- 
thoquinone derivatives, and a poor prognosis was 
given, but proved to be an error. When this 
patient was seen a year later, after much restric- 
tion in the use of alcohol and a more normal diet, 
the prothrombin level was found to be 100 per 
cent of normal, but the hippuric acid and brom- 
sulfalein excretion was definitely diminished. 

In short, in response to vitamin K treatment 
in the patient with a relatively good liver func- 
tion (early obstruction), or with a recovering liver 
(acute hepatitis), the prothrombin level returned 
rapidly to normal; with severe chronic damage 
(chronic hepatitis), the prothrombin level remained 
relatively low. 

A small number of cases of acute hepatitis with 
low initial prothrombin percentage showed rapid 
increase to normal, after the use of increased 
amounts of glucose and fluids and without the 
aid of vitamin K analogues. It has been sug- 
gested that glucose plays a vital role in blood 
coagulation.”® 

Fatal cases. The prothrombin levels were low 
a few days to a week before death, in spite of ac- 
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tive treatment with vitamin K, in 7 cases with an 
acute element: 2 of acute hepatitis (prothrombin 
levels of 10 per cent), 4 of acute exacerbations in 
chronic hepatitis, and 1 of cholecystitis with an 
acute lung abscess (32, 40, 48, 48 and 53 per cent, 
respectively). 

The prothrombin levels were low in 4 other cases 
tested one to two months before death: 2 of car- 
diac cirrhosis and 2 of portal cirrhosis (23, 33, 28 
and 42 per cent, respectively). 

The levels were high or normal within a week 
of death in 4 cases: 3 of cancer of the liver and 
1 of cancer of the pancreas (70, 80, 98 and 100 
respectively). 

The levels were also high in 6 cases tested one 
month before death: 3 of cirrhosis, 1 of pylephle- 
bitis and 2 of cancer of the liver (81, 90, 90, 95, 100 
and 100, respectively). 

In contrast to these results, the hippuric acid 
was always low or very low in fatal cases tested 
within a week of death (0.3, 0.3, 0.4, 0.7, 1.2, 1.3, 
1.7 and 2.0 gm.), and was low in every fatal case 
but one (cardiac cirrhosis) tested one to two 


months before death (0.3, 0.4, 1.5, 1.7 and 2.0 gm.). 


Diagnosis. The prothrombin level has some 
suggestive value in differential diagnosis of dis- 
eases of the liver, but the results must be inter- 
preted with some degree of caution. One fea- 
ture stands out: a prompt return to normal after 
vitamin K treatment has been found more com- 
monly in obstructive jaundice than in some types 
of parenchymal damage, but a sharp distinc- 
tion must be made between acute and chronic 
forms of the latter. 


Andrus” has emphasized the value of pro- 
thrombin tests in the study of liver function. He 
states: 


The [prothrombin] test finds one of its greatest fields 
of usefulness in distinguishing between jaundice of 
extrahepatic origin due, for example, to obstruction 
of the common duct by tumor or stone and that due 
to parenchymal liver disease. In brief, we have found 
that in the former, the plasma prothrombin either 
remains above 80 per cent or if it be depressed, rises 
following the intramuscular injection of 2-methyl-l, 
4-naphthoquinone by more than 10 per cent in the 
first forty-eight to seventy-two hours. In intrahepatic 
jaundice the prothrombin, which here is uniformly 
depressed, either fails to rise by this amount or con- 
tinues to fall, 


In 40 jaundiced patients, — 25 with common-duct 
obstruction and 15 with parenchymatous liver dis- 
ease, —he found the test to be almost 100 per 
cent correct. 


An effort was made to use this rapid type of 
response to vitamin K treatment as an aid in the 
diagnosis of obstructive jaundice. In 4 cases of 
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severe jaundice with acholic stools for a period 
of one or two weeks, in which the diagnosis of 
obstruction was seriously considered, there was an 
immediate rise to normal in the prothrombin 
level on vitamin K therapy; however, all these 
cases were proved to be acute parenchymatous 
hepatitis by an unmistakable course and subse- 
quent history. 

In our 14 cases of obstructive jaundice, there 
were 9 (64 per cent) with low initial prothrombin 
levels. The percentage of such cases has been 
higher in other reported series— Stewart and 
Rourke® found 80 per cent in 24 cases, and Pohle 
and Stewart*’ 87 per cent in 23 cases. 

The presence or absence of urobilinogen in the 
urine and feces has proved to be the most valuable 
differential test between completely obstructive 
and parenchymatous jaundice. The hippuric acid 
and bromsulfalein tests have no differential diag- 
nostic value, since they are positive in nearly every 
case of liver disease, regardless of its type. 


SUMMARY 


The blood prothrombin level and its response 
to vitamin K treatment were compared with stand- 
ard liver-function tests, such as the hippuric acid 
and fractional bromsulfalein excretion, and the 
urobilinogen in the urine in a group of 100 cases 
of various diseases of the liver, and although of 
prime value in revealing vitamin K deficiency, 
was found to be of secondary importance as a liver- 
function test. 

The degree of correlation between the pro- 
thrombin level and the liver-function tests used 
was very poor. The prothrombin test does not 
reveal the milder grades of liver damage but only 
those that are well marked. It was abnormal in 
only 53 per cent of the cases, and may be normal 
when liver damage is well marked and easily 
shown by the other tests. 

The prothrombin level was less definite in prog- 
nosis than the liver-function tests used (with the 
single exception of discovery of a bleeding tend- 
ency). If normal, it may be misleading. An 
abnormal test is significant, and if a low pro- 
thrombin level rises but little, fails to rise or falls 
after vitamin K treatment, the prognosis is pro- 
gressively unfavorable. In acute hepatitis, a fall- 
ing prothrombin level in the presence of adequate 
vitamin K usually means irreversible, widespread 
liver damage. 

In differential diagnosis of diseases of the liver, 
the prothrombin level has only a suggestive and 
limited value. The sole diagnostic point noted 
is that the prothrombin percentage is much likelier 
to rise rapidly to normal after vitamin K treatment 
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in obstructive jaundice and healing acute hepatitis 


than in chronic hepatitis (cirrhoses). a 

In some cases of acute hepatitis with low initial 
prothrombin levels, there has been a rapid response 
to active glucose and fluid intake comparable to 
that in similar cases treated with vitamin K. 

Bleeding in the hepatic cirrhoses was about as 
frequently due to ruptured varices as to a low 
prothrombin level. 


The authors acknowledge their indebtedness to Dr. Rob- 
ert Kark, formerly research fellow in medicine, Harvard 
Medical School, for prothrombin data in some of the earlier 
cases, and to Miss Dorothy Jensen and Mr. William Appleby 
for technical assistance. : 
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FRACTURES AROUND THE ANKLE JOINT* 


Darracu, M.D.7 


NEW YORK CITY 


fers pain or interference with the function 
“ of the ankle joint is a real handicap, whether 
the patient is a longshoreman, a clerical worker or 
a playboy. Injuries to this part of the body can 
be handled more intelligently and more success- 
fully if the details of anatomy, physiology and 
pathology are understood and the general prin- 
ciples applied in each case than if a fixed rule of 
procedure is followed blindly. 


Anatom y 


The lower extremity of the tibia expands and 
becomes four sided. Its medial portion projects 
down as the medial malleolus. Articulating with 
the outer side is the expanded lower end of the 
fibula, which forms the lateral malleolus. The 
lower surface of the tibia is concave and articu- 


*Presented at the New England Postgraduate Assembly, Cambridge, Massa- 
chusetts, November 13, 1940. 


tProfessor of clinical surgery, Columbia University College of Physicians 
na ee attending surgeon, Fracture Service, Presbyterian Hospital, 
W York City. 


lates with the upper surface of the talus, which 
is narrower behind than in front and is in close 
contact on either side with the articular surface 
of the malleoli. The lower tibia and the two 
malleoli are spoken of as the mortise of the ankle, 
the talus being the tenon. The stability of the ankle, 
and indeed of the whole foot and leg, depends a 
good deal on the strength and accurate fitting of 
this tenon and mortise. It allows free flexion and 
extension, but no lateral motion; inversion and 
eversion of the foot take place in the subtalar and 
midtarsal joints. These three bones are held firm- 
ly in place by strong ligaments, which are also 
essential to stability. In front of and behind the 
adjacent margins of the lower tibiofibular joint are 
strong transverse bands, the anterior and posterior 
lower tibiofibular ligaments. In addition, and of 
vital importance, is the interosseous ligament. 
These three structures hold the lower ends of the 
tibia and fibula together and prevent a spreading 
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of the mortise. The anterior and posterior tibio- 
talar ligaments are rather weak and of minor 
significance. The medial collateral ligament is a 
broad band passing from the under aspect of the 
medial malleolus forward, downward and back- 
ward in a fan-shaped manner, to be attached to 
the medial aspect of the talus, sustentaculum tali 
and adjacent surfaces of the navicular. It is a con- 
tinuous sheet. On the outer side, the lateral col- 
lateral ligament is made up of three separate, dis- 
tinct bands. The medial passes from the tip of 
the fibula to the outer surface of the os calcis, the 
anterior goes forward and inward to the body of 
the talus, and the posterior, which is the strongest, 
passes almost horizontally inward to the outer 
tubercle of the talus. 


Mechanism of Injury 

When undue strain is brought to bear on the 
ankle, various things happen. The medial malle- 
olus may give way near its tip or at the base, or 
the medial collateral ligament may tear. On the 
outer side, one may find a similar tear of the liga- 
ment or lower transverse or higher oblique breaks 
of the lateral malleolus, or the fibula may give 
way in its lower shaft. If the strain on the mor- 
tise is too great, the lower tibiofibular ligaments 
may give way or, rarely, tear off a portion of the 
adjacent tibia. When the force is against the lower 
surface of the tibia, the posterior or anterior lip 
may give way. 

Considering the problem from the standpoint 
of the causative factor, one finds that if the foot 
is overinverted the lateral malleolus may be pulled 
off, or the medial one pushed off, or the lateral 
collateral ligament torn. If the foot is everted, the 
medial malleolus or medial collateral ligament 
may give way, or the lateral malleolus may be 
forced off. If the latter holds, the lower tibio- 
fibular ligaments give way. Rotation of the foot 
on the leg is apt to tear off the medial malleolus, 
or to give a high spiral fracture of the fibula. With 
compression, a tibial lip or an extensive comminu- 
tion of the whole lower tibia may result. When 
the foot is forcibly driven backward, the wider 
anterior part of the talus spreads the mortise, and 
the malleoli or the interosseous ligament gives way. 

In a few cases, one of these five forces — inver- 
sion, eversion, compression, rotation and_back- 
ward thrust — may act alone, but usually several 
act together, especially in the severer injuries. If 
one enumerates the various combinations of le- 
sions encountered in this region, the list becomes 
quite alarming. The classification that is useful 
from a practical standpoint of teaching, treatment 
and prognosis includes four main groups, with 
three other less common but serious varieties. 
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Types of Injury and Their Treatment 

The first group comprises cases of fracture of 
either malleolus, without displacement and with- 
out gross ligamentous injury. These require no 
reduction, but a brief period (several days) of 
immobilization and elevation. A posterior molded 
plaster splint, removed for application of heat 
massage and active motion, gives comfort, Weight 
bearing, with support, is allowed after seven to ten 
days. Full use is permitted in three to five weeks, 

The second group differs from the first only 
in that there is displacement of the foot, which re- 
quires reductioa and slightly longer immobiliza- 
tion. In addition to the posterior splint, a sugar 
tong or bilateral molded splint, to control the in- 
version and eversion, is used. Weight bearing is 
allowed about the fourth week. 

In both groups, some cases show distinct evi- 
dence of marked joint swelling, with a good deal 
of pain made worse by any movement of the 
ankle. Relief of this pain can be obtained by 
aspiration of the joint. Removal of even 4 or 5 cc, 
of bloody fluid gives marked relief; as much as 15 
cc. has been obtained. This should be carried out 
only with strict precautions, a small nick in the 
skin being made with a pointed knife and the 
needle inserted through this rather than forced 
through the skin. 

The third group includes fractures of either mal- 
leolus, with tear of the opposite collateral liga- 
ment, or bimalleolar fractures with lateral or me- 
dial displacement of the foot, but without injury 
to the tibiofibular ligaments. Reduction is neces- 
sary. The foot must be brought into position 
under the leg, and one must hold the malleoli in 
place by molding the plaster splint carefully against 
and beneath the malleoli until the plaster has 
hardened. It is better to have the splints pass 
above the flexed knee, to control rotation. They 
may be shortened after two weeks. Weight bear- 
ing, with protection, is started after four weeks. 


In the fourth group, — the true Pott’s fractures, 
— in addition to a fracture of the medial malleolus 
or a tear of the medial collateral ligament, there 
is a high fracture of the fibula and, most impor- 
tant of all, a disruption at the lower tibiofibular 
joint. This results in an outward and posterior 
displacement of the foot on the leg. A. satisfac- 
tory result depends on a satisfactory apposition of 
the normal relation, which should be maintained 
until the various injured structures have healed 
sufficiently to withstand the strain put on them. 

After a careful study of x-ray evidence to deter- 
mine just what the lesion is, the knee is flexed 
under anesthesia, to relax the gastrocnemius and 
to afford countertraction against the thigh. Steady, 
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downward traction on the foot, the heel being held 
with one hand and the dorsum of the foot with 
the other, is gently and gradually applied with in- 
creasing force for several minutes. This usually 
overcomes the lateral displacement of the foot. 
The hand over the dorsum is then released and 
ysed to press backward on the tibia just above 
the ankle, forcing the foot forward on the leg. 
The thumb and fingers of the upper hand are 
ysed to approximate the malleoli, reducing the 
disruption of the lower tibiofibular joint. Splints 
are then applied by an assistant while the position 
is maintained by the operator, who shifts his 
hands in such a way as to maintain the traction 
and forward pressure of the foot, as well as the 
compression of the malleoli. This must be main- 
tained until the plaster is sufficiently hard. With 
this type, it is necessary to maintain the immobili- 
zation for four to six weeks, although the knee 
can be mobilized at the end of two weeks. No 
weight bearing should be allowed for eight weeks, 
even with support. Disability lasts for three to 
four months or even longer. 

Another type differs from the true Pott’s frac- 
ture in that the fibula is not broken, but the main 
lesion is the disruption of the lower tibiofibular 
joint, with or without a fracture of the medial 
malleolus. This group is very important, because 
unless the diagnosis of disruption of the mortise 
is made and the treatment adjusted accordingly, 
the patient is very apt to have a permanent, 
marked disability. Unless firm union is obtained 
at this joint, the widened mortise leads to insta- 
bility and persistent pain, which may last for years. 
If there is any doubt in the surgeon’s mind, he 
should test the ankle under the fluoroscope to see 
if outward pressing of the foot tends to widen the 
mortise. 


Another group includes cases of extensive com- 
minution of the lower tibia, with any of the other 
lesions in addition. Accurate reduction can rarely 
be obtained by manipulation alone. Wire traction 
through the os calcis, with or without a second 
wire through the tibia above, sometimes accom- 
plishes a fair reduction, but this type usually be- 
longs in the operative class. 

Another type is not a separate group, but in- 
cludes fractures of either the posterior or the an- 
terior lip of the tibia. The former is by far the 
commoner injury, and may be found as a com- 
plicating factor in any of the groups mentioned 
above, 

Frequent failure to obtain or maintain satisfac- 
‘ory position in complicated ankle fractures, pro- 
longed disability and the frequency of permanent 
disability have in recent years led me to put more 
of the severe types of ankle injuries into the oper- 
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ative class. By means of accurate, internal fixation, 
it has been possible to dispense with prolonged 
immobilization by splints and to start active mo- 
tion a few days after the accident. I now believe 
that practically every disrupted lower tibiofibular 
joint should be operated on, and the two bones 
held in firm approximation by means of a trans. 
fixing bolt. In cases complicated by an anterior 
or posterior lip of the tibia or in comminuted 
cases, fragments can be realigned and held in po- 
sition by screws, and small plates have frequently 
been used on the fibula. The results of this 
method have been most encouraging, and the dis- 
ability time has been very markedly decreased. 

As in any form of internal fixation of fractures, 
special technic, instruments and team training are 
esscnuial, but if treatment is carried out with care, 
I believe that a great deal of time can be saved and 
permanent disability avoided. 

The walking plaster boot is being used more 
and more. Certain precautions are indicated. This 
boot should be employed only when an accurate 
reduction has been obtained and maintained. It 
should be applied only after the primary swelling 
has subsided. Since the dependent position tends 
to increase congestion and swelling, the patient 
should be instructed to put his leg up at frequent 
intervals during the day. Sufficient cotton or 
sponge rubber should be placed between the sole 
of the foot and the plaster to lessen pressure. The 
boot must fit snugly beneath the expanding por- 
tion of the upper tibia. One disadvantage of this 
method is that it prevents the use of any heat, 
massage or active motions of the ankle. It is very 
useful. however, for patients who must be up and 
around for economic or other reasons. 

* %* * 


Fractures around the ankle joint frequently re- 
sult in a good deal of permanent disability and 
pain. If the cases are seen early and an exact 
evaluation of the various lesions is made by careful 
examination and thorough study of clear x-ray 
films, excellent reductions can usually be obtained 
in the first few hours. The method of splinting, 
the time of immobilization and the question of 
weight bearing should be determined by the proba- 
ble length of time required for solid healing of the 
most serious lesion. 

Widening of the mortise due either to disrup- 
tion of the lower tibiofibular joint or to imperfect 
reduction is a most disabling affair. Disruption 
of the mortise can easily be overlooked, and should 
be searched for in each case. The operative treat- 
ment of the more complicated cases, in proper 
hands, will shorten the period of disability and 
improve the end results. 

180 Fort Washington Avenue 
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HEREDITARY TELANGIECTASIS 


Report of a Case 


Lawrence I. STectar, M.D.* 


BOSTON 


EREDITARY telangiectasis is a pathologic 
H condition that occurs in and is transmitted 
through both sexes. The characteristic lesions — 
small red or purplish papules—occur in the mu- 
cous raembranes, especially those of the upper 
respiratory and gastrointestinal tracts, in the skin 
and in some viscera. The papules consist of ves- 
sels made up of a single layer of endothelial cells 
and an abnormally thin epithelium. These vessels 
have a tendency to rupture, and thus give rise to 
bleeding. Hemorrhage has been reported most 
commonly in the form of epistaxis but, of course, 
may be seen elsewhere. The amount of blood loss 
tends to increase in later life. 


The criteria for the diagnosis of this condition 
have been established by Goldstein’ and affirmed 
by Larrabee and Littman’ as follows: definite 
heredity, visible telangiectases, with pathologic 
distribution, and a tendency to bleed from the 
lesions. 


According to Goldstein,’ at the end of 1930, 
case reports of this condition involved about 550 
members of 90 to 95 families. In spite of its 
rarity, hereditary telangiectasis should be thought 
of in the presence of bleeding; otherwise, the 
correct diagnosis may be missed or delayed. In 
the following case, the diagnosis was missed at 
each admission to the hospital. 


Case Report 


C.G., a 56-year-old Canadian-born housewife, had been 
admitted several times to the Boston City Hospital. 


From puberty on, she experienced recurrent nosebleeds 
preceding her menstrual periods. In 1928, she began to 
have severe nasal bleeding two or three times daily. Oc- 
casionally, the bleeding stopped for as long as 2 weeks 
and then recurred. The blood usually came from both 
nostrils, and sometimes amounted to a “large wash-basin 
full.” 


From time to time, there were “pins-and-needles” sen- 
sations in the fingertips. The tongue became sore, and 
there was some nausea, and generalized weakness. Be- 
cause of increasing dyspnea, orthopnea and occasional pre- 
cordial pain on exertion, the patient was unable to walk 
more than a few feet. 

In 1933, she entered the hospital for the first time be- 
cause of these symptoms. She remained for 2 months, 
during which she was given a transfusion and iron and 
ammonium citrate. Three small hemorrhages occurred 


*Formerly, house Officer, Third Medical Service (Tufts), Boston City 
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from the nose during this admission. Because of home 
problems, the patient was discharged, with no complaints 
except fatigue. 

After discharge, she continued taking iron quite regu. 
larly for about a year and thereafter intermittently, She 
soon began to suffer again from nosebleeds, mostly from 
the left side, occurring one to three times weekly. She 
remained fairly well, however, until 1936, when she de. 
veloped symptoms similar to those complained of on 
the first admission—in addition to bouts of vomiting, 
feverishness, night sweats and some ankle edema. 


Eight months later, the patient entered the hospital 
again. The treatment consisted of transfusions, iron and 
daily intramuscular injections of liver extract. The pa- 
tient was discharged in 5 weeks feeling quite well. 

From this time on, although the patient at each hospital 
entry showed marked anemia, the source of blood loss 
was obscure. In 3 years, during which she took iron in- 
termittently, she had three admissions to the hospital, Her 
complaints were similar to those noted on the first two 
admissions, but except for occasional streaks of blood after 
blowing her nose, no history of gross epistaxis could be 
obtained. The only other source of blood loss was in- 
frequent bleeding from hemorrhoids. The patient denied 
tarry stools. Treatment each time was essentially similar 
to that noted on the last admission and was always ef. 
fective. 

In 1917, after a “blood test,” the patient was given in- 
travenous and intramuscular medication for several years. 
Then, she was told that her “blood was negative.” In 
1918, she had “rheumatic arthritis” for a few months. 
She apparently required no bed rest. In 1937, she was told 
that she had “rheumatic heart disease.” Because of her 
economic situation, her diet had always been rather low 
in meat. 

The hospital records showed that her mother had se- 
vere nosebleeds, anemia and telangiectases of the lips, 
tongue and fingers; an autopsy report at another hospi- 
tal noted “severe anemia and multiple bleeding points in 
the gastric mucosa.” The patient stated that her grand- 
mother, great-aunt and great-grandmother supposedly died 
of “bleeding diseases.” She had one daughter, who had 
had no history of bleeding or telangiectasia. 

Physical examination showed a well-developed, middle- 
aged woman, who was orthopneic, dyspneic and pale. On 
the anterior portion of the tongue, especially, there were 
several small, round, bright-red papules, 2 to 3 mm. in 
diameter (Fig. 1). ‘In addition, telangiectases were noted 
on the left cheek, the mucocutaneous junction of the up- 
per lip, the right conjunctiva, and all over the- naso- 
pharynx. 

During the patient’s first admission, nose and throat 
consultants found scales in both nares, but no bleeding. 
At the last entry, a few small telangiectatic spots were seen 
on the anterior septum and also on the lateral nasal walls. 
At the mucocutaneous junction of the left naris were two 
small telangiectatic areas. The left anterior septum 
showed a large superficial ulcer of the mucosa. The only 
actual point with crusted blood was over this ulcer. At 
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most entries, there was clotted, red blood in the left nos- 
tril. The palate, the posterior pharynx and the roof of the 
nasopharynx also showed telangiectases. No attempt was 
made to treat these lesions, because none could be proved 
as the source of the bleeding. 

The fundi were normal except at the first admission, 
when each fundus showed a small red area suggestive of 
hemorrhage. 

During several admissions, the cardiac findings varied. 
At one time, a high-pitched, blowing systolic murmur was 
heard all over the precordium; the pulmonic second sound 


Ficure 1. Photograph of Tongue of Patient C. G., Showing 
Telangiectases. 


was greater than the aortic; the heart was slightly en- 
larged to the left by percussion. On another occasion, 
systolic and presystolic murmurs were heard at the apex. 
During the last admission, a Grade 2 systolic murmur 
was heard best in the 4th left interspace, 4 cm. to the left 
of the midsternal line, and a few medium moist rales 
Were present at the right base. 


At the last entry, there was a slight tenderness in the 
right upper quadrant, and the liver was felt three or four 
fingerbreadths below the costal margin. Previous to this 
admission, tenderness in the right upper quadrant was 
noted once, the liver was questionably palpable another 
time, and definitely felt down to the umbilicus on another 
occasion, The spleen was not felt. At the last two ad- 
missions, there was slight pitting edema of the feet. Rec- 
tal examination showed three or four anal tabs and 
small hemorrhoids. The vaginal examination was nega- 
tive, 

On the several admissions, the temperature varied from 
98.8 to 100.2°F., the pulse from 88 to 124, and the respira- 
tions from 25 to 28, 

The hemoglobin level and red-cell count at the time of 
cach entry and discharge are presented in Table 1. 

The white-cell counts varied from 7400 to 19,000. On 
the occasion when they were elevated, they quickly fell 
‘0 normal. On the first admission, the mean corpuscular 
Volume was 69.8 cubic microns, the mean corpuscular 
hemoglobin, 13.7 micromicrograms, and the mean cor- 
Puscular hemoglobin concentration, 19.5 per cent. From 
3,3 to 14.5 per cent reticulocytes were found, the latter 
occurring as a peak count following the administration of 
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iron. A typical smear showed 82 per cent polymorpho- 
nuclears, 1.5 per cent basophils, 1 per cent eosinophils, 6 
per cent small lymphocytes, 2 per cent large lymphocytes, 
7 per cent monocytes and 0.5 per cent myelocytes; there 
were occasional normoblasts, increased and large platelets, 
poikilocytosis and anisocytosis. One smear showed de- 
creased platelets. The bleeding time was about 4 min- 
utes; once, it was reported to be over 10 minutes. The 
clotting time was 5 to 8 minutes; on one occasion, it was 
noted that clot retraction was poor. The tourniquet test 
was negative, and the prothrombin time was normal. The 
red blood cells hemolyzed in solutions containing 0.44 to 
0.36 per cent sodium chloride. 

The cholesterol was 84 mg., the uric acid 4.7 mg., the 
nonprotein nitrogen 22 rag., the calcium 8.8 mg., and the 


Taste 1. Hemoglobin Levels and Red-Cell Counts at Each 
Admission. 


Count 


Xx 108 
1/25/33 0.9 
3/24/33 2.3 
9/14/37 1.8 
10/21/37 4.4 
6/23/38 0.9 
7/23/38 3.1 
1/9/39 12 
1/26/39 2.0 
1.2 
2.8 


HEMOGLOBIN 


Date LEVEL 


ADMISSION 


First 
Second 
Third 
Fourth 


Fifth 9/23/40 


11/5/40 


phosphorus 3.7 mg. per 100 cc. The phosphatase was 
4.3 Bodansky units, and the icteric index, 2; the blood 
was Type IV (Moss); the blood Hinton reaction was nega- 
tive, and the formol-gel test was negative. 

The urine showed a specific gravity of 1.008 to 1.011, a 
negative test for albumin and a few white blood cells per 
high-power field in the sediment. The specific gravity on 
each sample of urine obtained was in this range. No 
concentration tests were done. 

No stools were studied at the first admission; on the 
second admission, one stool gave a +++ guaiac reac- 
tion; on the third admission, many stools gave up to 
++++ guaiac reactions and were still strongly positive 
on discharge; at the fourth admission, one stool was 
benzidine negative; and on the fifth admission, many 
stools gave + to ++++ guaiac reactions and were 
strongly positive on discharge. 

Typical electrocardiograms showed a sinoauricular tachy- 
cardia and rather low voltage. 

Gastric analyses on four occasions showed no free hydro- 
chloric acid, even after histamine. On the first analysis, 
no guaiaic test was recorded. The other three were done 
during the last admission, and the tube was passed through 
the mouth on each occasion. One was guaiac negative, 
and the other two showed gross fresh blood. 

Two barium enemas showed incomplete filling of the 
cecum; a third examination 6 months later was completely 
negative. 

Three gastrointestinal series were negative. The last was 
done with follow-through studies because of the barium 
enema results first obtained. 

Sigmoidoscopy showed a normal, pale mucosa. 

Following final discharge, the patient was observed for 
6 months. The hemoglobin level and red-cell count 
climbed slowly to 65 per cent and 3,500,000, respectively, 
although the stools showed a persistent ++ to +++ 
guaiac reaction. 
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Discussion 


In most cases of hereditary telangiectasis, the 
hemoglobin very rarely falls to such low levels 
as those recorded in this case. Houser® states that 
the mortality from hemorrhage is 4 per cent. In 
most of the cases in the literature, the hemoglobin 
was noted to be from 50 to 60 per cent. 

The patient’s diet, which had not been com- 
pletely adequate, could not explain the picture of 
anemia without obvious bleeding. During the 
first two admissions, the source of the blood loss 
was obvious. In subsequent admissions, the nose 
could not be incriminated, except for the possi- 
bility of postnasal drip, of which the patient was 
unaware. This was never observed during the 
last admission, even though she was examined 
before arising from the horizontal position in the 
morning. 

The only obvious bleeding point in the later 
hospital entries was a superficial ulcer on the 
septum. This showed clotted blood on several ad- 
missions. The aural consultants did not consider 
this lesion sufficient to cause the marked anemia. 
O’Kane* reported a case with a ++++ guaiac re- 
action in the stool that cleared only on treatment of 
the nasal telangiectases with a sclerosing solution. 
In his case, the hemoglobin was 50 per cent, and 
the red-cell count was 3,100,000. 

This patient presented the problem of a possible 
primary lesion in the gastrointestinal tract, as 
suggested by the first barium enemas. She had 
a large liver on several entries;- this was noted 
definitely for the first time, three years before the 
last entry. During the last admission, the liver did 
not shrink more than 1 cm. as the cardiac failure 
was relieved. No nodularity of the liver was ob- 
served. A final gastrointestinal series and another 
barium enema six months later did not reveal a 
cecal lesion. The patient’s good and repeated 
response to treatment and the failure to lose weight 
also militate against the view that a primary cecal 
lesion might have been responsible for the melena. 
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Boston’ and Goldstein’ presented cases of gas- 

tric hemorrhages due to telangiectases. In the case 
reported above, two gastric analyses during the 
last admission showed fresh blood, although the 
samples were removed ‘through the mouth; how- 
ever, a properly handled Levin tube does not 
usually give fresh blood. The mother’s autopsy 
showed “bleeding points” in the gastric mucosa, 
Gastrointestinal telangiectases must be strongly 
considered in both the patient and her mother, 
_ Fitz-Hugh® has drawn attention to a marked 
intolerance to blood transfusion, resulting in se- 
vere jaundice, in patients with Type IV blood and 
splenomegaly and hepatomegaly. This patient was 
Type IV and presented hepatomegaly, but no 
splenomegaly. She had eight transfusions. Three 
moderate chills, one with vomiting, were the only 
reactions recorded. 

One final interesting fact has been noted by 
several observers — namely, the disappearance of 
some lesions and the appearance of others. Ap- 
parent fundic lesions described in the first admis- 
sions have since disappeared. 


SUMMARY 


A case of hereditary telangiectasis that fulfilled 
the criteria for diagnosis is presented. The pa- 
tient showed a very marked anemia on repeated 
occasions, at first because of nasal hemorrhage, la- 
ter possibly as a result of gastrointestinal bleeding. 
The possibility of a separate pathologic lesion in 
these cases must be kept in mind, but this seems 
to be ruled out in the case under discussion. 
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HEMATOLOGY — 


DAMESHEK 


MEDICAL PROGRESS 


HEMATOLOGY: ANEMIA, WITH 


PARTICULAR REFERENCE TO 


THE HEMOLYTIC SYNDROME* 


Wituam Damesnex, M.D.7 


BOSTON 


NEMIA is but a symptom and is therefore 

always secondary to some other disorder, and 
so-called “primary” anemia is a thing of the past. 
Modern classifications of anemia stress cell size and 
the color index. Thus, anemias are either macro- 
cytic, normocytic and microcytic or hyperchromic, 
normochromic and hypochromic. These classifica- 
tions are very useful, since macrocytic, hyper- 
chromic anemias are often deficient in “liver- 
extract” or vitamin B complex; normocytic, nor- 
mochromic anemias often indicate that the bone 
marrow itself is involved by hypoplasia, aplasia, 
sclerosis, leukemia or metastatic cancer, whereas 
microcytic hypochromic anemias usually mean that 
red-cell formation is normal but that hemoglobin 
is either lacking (iron-deficiency anemia) or can- 
not be properly synthesized. 


Hypocuromic Microcytic ANEMIAS 


A deficiency in iron for the available red-cell 
formation in both the bone marrow and the blood 
results either from continued blood loss or from 
such abnormalities as an inadequate intake of 
iron in the food, achlorhydria, malabsorption from 
the bowel and multiple pregnancies. Usually, 
multiple etiologic factors are necessary before a 
well-defined anemia results. The condition often 
known as idiopathic or primary hypochromic 
anemia, which is usually described in middle-aged 
women, is also the end result of numerous fac- 
tors, the most important of which is perhaps the 
complete histamine achlorhydria. That this con- 
dition may be a forervnner of pernicious anemia 
has been stated a number of times. Miller and 
Dameshek" report 2 cases of primary hypochromic 
anemia that terminated as pernicious anemia. The 
first case showed “sideropenic dysphagia,” general- 
ly known as the Plummer-Vinson syndrome, and 
developed pernicious anemia a number of years 
alter typical hemoglobin deficiency had been 
found. The second case appeared to be a typical 
case of chronic iron deficiency until iron was 
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given, following which the features of pernicious 
anemia became apparent. These cases are of some 
theoretical interest, since they indicate that the gas- 
tric mucosa may first be incompletely atrophic, 
leading to a disturbance in the digestion of iron- 
containing foods, and later completely atrophic, 
resulting in such great diminution in the secre- 
tion of Castle’s enzyme that the liver-extract defi- 
ciency state known as pernicious anemia results. 
It is probable, as Miller and Dameshek pointed 
out, that the gastric disturbance starts early in life 
and, if sufficiently marked in adolescence and early 
adulthood, may result in the development of the 
iron-deficiency anemia known as “chlorosis.” This 
condition is by no means extinct, as both Alsted? 
and Olef* have shown. Although Olef attempts 
a clear-cut discrimination between chlorosis and 
the so-called “primary hypochromic anemia,” such 
a differentiation is probably to be questioned, since 
the cases merge into one another and, except for 
age, are really identical in underlying physiology, 
objective signs and response to therapy. Chlorosis 
is in all probability idiopathic hypochromic ane- 
mia in a somewhat younger age group than most 
of the cases. When the latter are analyzed, how- 


- ever, a history of long-standing anemia extending 


back fifteen to thirty years is usually obtained. 
This illustrates again the value of analyzing the 
life history of a disease rather than of interpreting 
it from a single snapshot. 

Work on the absorption and metabolism of iron 
by means of radioactive iron continues in several 
laboratories. Ross and Chapin® found that the 
greatest absorption took place in patients with 
chronic hypochromic (presumably, iron-deficiency ) 
anemia. By this method, cases of pernicious 
anemia were found to have an iron deficiency that 
became apparent only after the erythrocyte re- 
sponse to liver extract had occurred. Fowler and 
Barer,® who studied this problem without recourse 
to the radioactive technic, suggested that iron had, 
in addition to its action as replacement therapy, a 
stimulating effect on hemoglobin formation. In 
another investigation, the same authors’ discovered 
that the addition of copper sulfate to the iron prep- 
aration (ferric ammonium citrate) used did not 
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increase the effectiveness of iron in the hemoglobin 
regeneration of mild hypochromic anemia in the 
adult. 

Hypercuromic Macrocytic ANEMIAS 


Pernicious Anemia 

Despite minor modifications, Castle’s theory re- 
garding the interaction of intrinsic factor derived 
from the stomach and extrinsic factor derived from 
the food continues to stand firm. Very careful 
and elaborate observations by Formijne* demon- 
strated again that liver extract was not formed by 
the interaction of extrinsic and intrinsic factor in 
vitro, and could be produced only in vivo. A 
series of carefully controlled observations in swine 
—in which total gastrectomy was performed, the 
animals killed at various intervals, and the livers 
assayed for potency by testing in human cases of 
pernicious anemia — is reported by Geiger, Good- 
man and Claiborn.® Following total gastrectomy, 
the liver gradually became depleted of antianemic 
potency; this indicates that it serves either as a 
storage reservoir or as an elaborating and storing 
center. By other ingenious experiments, it was 
confirmed that gastric digestion was essential for 
the production of the erythrocyte-maturation fac- 
tor, although it was also shown (as Meulengracht 
had previously indicated) that the duodenum is a 
significant source of intrinsic factor. Despite re- 
moval of the entire stomach and the duodenum, 
with great reduction in the antianemic potency of 
the swine’s liver, it was, however, impossible to 
produce in these animals the typical human blood 
picture of pernicious anemia. Ivy’? and Wintrobe 
and his co-workers" have also failed to produce 
the blood picture of pernicious anemia either by 
gastrectomy in various animals or by the use of a 
diet ‘grossly deficient in various factors of the vita- 
min B complex. Wintrobe et al. were, however, 
able to produce neurologic phenomena closely re- 
sembling those found in pernicious anemia by a 
diet deficient in pantothenic acid, pyridoxin and 
choline. Whether these studies have any definite 
relation to pernicious anemia remains to be seen. 

The long-standing question regarding the rela- 
tion of the fish tapeworm (Diphyllobothrium la- 
tum) and pernicious anemia is still under discus- 
sion. Von Bonsdorff!? reports 14 typical cases of 
pernicious anemia in carriers of the worm. In 
the first 9 cases, treatment with an anthelmintic 
filicin was followed by a distinct reticulocyte re- 
sponse and a complete remission; liver extract was 
not used. Reticulocytosis began directly after ex- 
pulsion of the worm. In 1 case, liver extract 
was necessary for a complete remission. In the 
last 4 cases, the worm cure had little or no effect 
on the anemia, which was completely relieved by 
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liver extract. In these cases, there was apparentl 
only a coincidental relation between the inate 
neous presence of the worm and the severe anemia 
Von Bonsdorff believes that in many cases the 
tapeworm interferes with the absorption of the 
liver-extract substance from the bowel, and that 
although the anemia can be cured with liver ex. 
tract, removal of the worm is of fundamental 
importance. 


Jones'* and Meyer, Schwartz and Weissman" 
discuss the problem of gastrectomy and the ane- 
mias. Jones states, “It is apparent that major gas- 
tric surgery may be performed without any great 
fear of undue consequences as far as the factor 
of normal hematopoiesis is concerned . . [al- 
though] an occasional severe microcytic or macro- 
cytic anemia may ensue . . . many months follow- 
ing operation.” Meyer and his co-workers report 
such a case, which five years after complete gas- 
trectomy developed pernicious anemia. The value 
of long-continued observation of Patients who have 
undergone extensive gastric operations is stressed, 


Although pernicious anemia in the Negro is 
usually considered extremely rare, McCracken" 
reports 3 cases and states that the incidence of the 
disease in the Negro is 1 per 100,000, as compared 
with 35 per 100,000 in the white race. Schwartz, 
who has observed a large number of cases of per- 
nicious anemia in Negroes at the Cook County 
Hospital, Chicago, stresses the diagnostic difficul- 
ties in some of the cases, which may masquerade 
as a subacute or chronic infectious process. 

Treatment of the disease has been quite well 
standardized in this country, since the various 
products have been assayed and labeled according 
to their unit potency. Such assays must still be 
performed in previously untreated human cases, 
because no satisfactory animal method has been 
found. Worth watching, however, is the method 
of Crandall, Finne, and Smith,™ which utilizes 
dogs with internal bile fistulas (anastomosis of the 
gall bladder to the right renal pelvis, with liga- 
tion of the common bile duct). A hyperchromic, 
macrocytic anemia, apparently responding to liver 
extract, gradually follows this operation. Jacobson 
and Subbarow’® report on recent advances in the 
purification of active substances from liver ex- 
tract. Although the primary factor has still not 
been obtained in crystalline form and several fac- 
tors are probably required to give the full effect, 
these investigators report that recent refinements 
in preparation have resulted in the development 
of a material that is highly effective in an average 
dosage of only 7 mg. every ten days. 

Askey,'® arguing that the liver in a case of per- 
nicious anemia is completely lacking in specific 
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substance, suggests the use of a single massive dose 
of liver extract (150 to 400 U.S.P. units) given in- 
tramuscularly without other treatment. Clinical 
and hematologic responses were excellent and 
well maintained in the majority of the cases for 
geveral months. A massive initial dose to “stock the 
liver,” followed by monthly doses to maintain ade- 
quate storage, appeared sufficient to give optimum 
results in most cases. This method of therapy 
cannot be recommended. It is not known how 
much of the massive dose is quickly excreted in 
the urine; stocking the liver is not the essential 
thing; curing the liver-extract deficiency through- 
out the body is essential, and the most physio- 
logic methed possible should be used. For this 
reason, regular doses — preferably every week or 
two—are far preferable, although still not en- 
tirely physiologic. Evans and Jordan”® found that 
a highly concentrated liver-extract preparation in 
l-cc. doses parenterally was more effective both 
hematologically and neurologically than the cruder 
preparations. Neural symptoms and signs were 
controlled or actually improved in the great ma- 
jority of cases. Zillhardt, MacLean and Murphy”* 
found that the combination of thiamin (vitamin 
Bi) and parenteral liver extract “might have a 
beneficial effect on those residual neural signs and 
symptoms of pernicious anemia that seemed 
stationary in spite of persistent, intensive anti- 
pernicious anemia therapy.” The authors rightly 
advise caution in the interpretation of their re- 
sults. No effects were obtained when the vitamin 
was given orally, or when vitamin B complex 
(containing thiamin) was given parenterally. 


Hemotytic SyNDROMES 


Interest in the numerous hemolytic syndromes 
continues to run unusually high. They may be 
classified as follows: 


A. Hemoglobinurias (exceedingly rapid hemolysis, with 
hemoglobinemia and hemoglobinuria) 
. Paroxysmal cold 
. Paroxysmal nocturnal 
March 
. Favism 
. Unclassified types 


B. Hemolytic anemias 
1. Hereditary 
a. Spherocytic 
b. Target-cell (Mediterranean) 
c. Sickle-cell (African) 
‘ 


-. Acquired (acute, subacute and chronic types) 


a. Chemical, including the sulfonamide drugs 

b. Immune body (hemolysins and agglutinins), 
including erythroblastosis foetalis 

c. Idiopathic, including hypersplenic types 

d. Symptomatic 
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Although this classification seems to offer some 
help, it is realized that it probably has only tran- 
sitory significance. It is somewhat unorthodox in 
that hereditary (usually called “congenital”) hemo- 
lytic jaundice or anemia, which is generally con- 
sidered to be spherocytic, is subdivided into sphero- 
cytic, target-cell and sickle-cell types; it will be 
noted, furthermore, that erythroblastosis foetalis 
is included under the acquired hemolytic processes 
in association with the presence of immune bodies. 


Mechanisms 


Much discussion continues to center about the 
etiologic mechanisms relating to the hemolytic 
syndromes. In some, as in paroxysmal cold hemo- 
globinuria, these have been rather well worked 
out; in others, they are as obscure as ever. It 
should be realized that increased blood destruc- 
tion may be due to numerous causes and that 
multiple mechanisms are often present. A theory 
that attempts to explain all the hemolytic syn- 
dromes on the basis of a single mechanism must 
on occasion be stretched rather fine. Theories at 
present being discussed are as follows: 


Hereditary defect of “erythron.” This is ac- 
cepted by most authors as the cause for congen- 
ital spherocytic hemolytic jaundice, and perhaps 
also for the target-cell and sickle-cell types. Un- 
less they are caused by some definite etiologic 
agent, many acquired cases with spherocytosis are 
even said by extreme protagonists of this view to 
be due to a congenital defect of the red cells, latent 
for many years. 

Stasis. The chief protagonists of this theory are 
Ham and Castle,”* who point out that stasis results 
in increased spheroidicity of the red cell and, ulti- 
mately, in its hemolysis. Hemolytic reactions are 
thought to be due to extreme stasis, especially in 
the spleen, or to agglutinative reactions. This the- 
ory does not explain, among other conditions, 
march hemoglobinuria or the hemolytic syndromes 
associated with actual hemolysins. 


Hemolysins. Dameshek and Schwartz™ found 
hemolysins in the blood in certain cases of acute 
hemolytic anemia, and by the injection of immune 
hemolysins they were able to reproduce sphero- 
cytosis and various types of hemolytic syndromes.** 
They contended that hemolysins might be at the 
bottom of many of the hemolytic syndromes, in- 
cluding congenital spherocytosis. If by “hemolysin” 
is meant an agent—chemical, immune-body or 
cellular — that causes injury to red cells, this idea 
may be well taken, although the hemolysis of 
simple stasis, unusual exertion and so forth is not 
explained. Although Ham and Castle prefer to 
designate the hemolysis following agglutination 
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as a phenomenon of stasis, Dameshek and Miller*® 
have shown that agglutination causes injury to the 
red-cell envelope, with the result that it becomes 
readily vulnerable to mechanical trauma, stasis and 
the effects of complement activity. 


Lysolecithin. Bergenhem and Fahraeus”* demon- 
strated that normal blood serum contains a lytic 
substance, which they called “lysolecithin.” They 
demonstrated that it became increased with stasis 
and concluded that it was responsible for normal 
blood destruction in the chief organ of stasis — 
the spleen. They suggested that hemolytic anemias 
might simply be due to an increased concentra- 
tion of lysolecithin acting on the erythrocytes pass- 
ing slowly through the spleen. Singer”’ described 
a method for the extraction of lysolecithin from 
the serum and for quantitative measurement of 
its hemolytic power. He also described the lyso- 
lecithin fragility test, apparently specific for the 
spherocytes of congenital hemolytic jaundice. Ina 
later paper, Singer*S pointed out that “the sig- 
nificance of lysolecithin as the physiological he- 
molysin involved in the mechanism of normal blood 
destruction . . . is not conclusive,” and that it 
was not likely that lysolecithin could be regarded 
as responsible for the increased blood destruction 
in congenital hemolytic jaundice, especially since 
no increase in the production of this lysin was 
demonstrable in the disease. Singer concluded that 
lysolecithin, although it had hemolytic qualities, 
was not the hemolysin causing hemolytic anemia. 

Spleen. Because of the dramatic effects of splenec- 
tomy in many cases of hemolytic anemia, of both 
the congenital and acquired types, the spleen has 
naturally been singled out as the chief offender 
by most observers. What the spleen actually does 
still remains a mystery. According to Ham and 
Castle,” it acts like a test tube, allowing normal 
red cells to stagnate and become somewhat sphe- 
roidal and causing the abnormal spherocyte to 
become hemolyzed. According to Bergenhem and 
Fahraeus,”® lysolecithin and the spleen are closely 
related. Dameshek and his co-workers***° as- 
sume that the spleen is the chief organ of hemol- 
ysin production, and other observers, notably 
Doan,” arrive at a somewhat similar conclu- 
sion by stating that blood destruction has to do 
with the reticuloendothelial system, of which the 
spleen is the largest factor. That some cases 
of hemolytic anemias are solely hypersplenic can- 
not be denied; in others, the spleen seems to be 
secondarily enlarged, and splenectomy may or 
may not be of value. Direct observation of the 
living spleen in the rat by means of transilluminated 
quartz rod was first performed by Knisely,** and 
on the basis of his work, it seemed clear that 
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circulation in the spleen is of the closed variety 
and that blood often stagnates there, perhaps for 
hours. However, in a more recent communica- 
tion, MacKenzie, Whipple and Wintersteiner®2 
using a modification of the same technic, ae 
to diametrically different conclusions — that is, that 
the spleen possessed an open circulation and that 
the pulp spaces, not the venous sinuses, were the 
primary physiologic units of the splenic vascular 
mechanism. Studies of the spleen in experimental- 
Jy produced hemolytic anemia revealed that sphero- 
cytes were trapped outside sinusoids and then pre- 
sumably became hemolyzed. Singer, Miller and 
Dameshek* studied subjects splenectomized for 
various causes and found that blood destruction, 
as measured by the fecal urobilinogen output, 
became greatly reduced; this might be associated 
with the fact that a thinner, more resistant cell 
population, together with increased numbers of 
target cells, was present. The spleen was found 
to have other functions, which are described be- 
low. From all these studies, it may safely be con- 
cluded that the exact relation of the spleen to 
hemolytic anemia is not yet clear, nor can one 
say with any degree of assurance which of the 
various theories described above fits most closely 
the pattern of the observed facts. 


Hemoglobinurias 


Paroxysmal nocturnal hemoglobinuria. This dis- 
order, which has been studied extensively by 
Ham** and by Ham and Dingle,** is associated 
with an increase in the acid fragility of the red 
cells. The fundamental cause of the disorder re- 
mains obscure, although there is some evidence 
that the red cells are injured by an immune body 
(hemolysin?) since complement results in hemoly- 
sis. Ham and Horack** made the interesting ob- 
servation that certain cases of chronic hemolytic 
anemia may not show the characteristic nocturnal 
episodes of hemoglobinuria except at infrequent 
intervals. The acid fragility test of Ham thus 
becomes an important diagnostic test in atypical 
hemolytic syndromes, especially when splenectomy 
is being considered, since removal of the spleen 
is without therapeutic effect in paroxysmal noc- 
turnal hemoglobinuria. 


March hemoglobinuria. Gilligan and her col- 
laborators** *7 have made careful studies of the 
interesting condition known as march hemoglo- 
binuria. In this curious condition, first described 
in soldiers, “black water” develops with specific 
types of exercise, such as strenuous marching and 
running. Hemoglobinuria does not develop when 
the patient assumes a kyphotic instead of a lordotic 
position while exercising. Gilligan et al. studied the 
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renal threshold for hemoglobin in the blood plasma, 
its quantitative excretion in the urine, the spectro- 
photometric analysis of the pigment and various 
possible pathogenetic mechanisms. No clues re- 
garding the etiology of the condition were found, 
although much useful information concerning the 
pathologic physiology of the hemoglobinurias was 
obtained. 

Favism. Luisada** has contributed a compre- 
hensive article on favism, which he considers “a 
singular disease chiefly affecting the red blood 
cells.” This condition, which is chiefly restricted 
to the inhabitants of Sardinia, results either from 
the ingestion of the fava bean or from inhalation 
of its flowers, and is characterized by the sudden 
appearance of hemoglobinuria, jaundice and _vas- 
cular symptoms. Luisada believes that the con- 
dition represents an anaphylactic reaction in which 
the red cells are directly injured. 

Other hemoglobinurias. Altschule and Gilligan*® 
report a case of acute, massive hemoglobinuria in 
an old man without demonstrable cause and bear- 
ing, apparently, little relation to the other types of 
hemoglobinuria. This study is distinguished 
chiefly by the careful measurements of the various 
metabolic changes in blood pigment, and by the 
‘discussion of the differential diagnosis of hemo- 
globinuria. Calculations of the amount of hemo- 
globin lost during the attack, as computed by 
various methods, showed that approximately 1400 
cc. of blood was hemolyzed during the first week, 
400 cc. during the second week, and 200 cc. dur- 
ing the third. In another paper, Gilligan and 
Kapnick*® reported hemoglobinuria occurring dur- 
ing treatment with sulfanilamide. It is recom- 
mended that, in addition to transfusions, sodium 
bicarbonate be added in sufficient quantity to keep 
the urine alkaline. This is said to protect the 
kidneys against damage caused by deposition of 
hemoglobin pigment in the tubules. 


Hereditary Hemolytic Anemias 


Spherocytosis. Lloyd*' has contributed a signifi- 
cant (unfortunately not very accessible) mono- 
graph on the etiology of “acholuric family jaun- 
dice,” in which the various abnormalities in the 
disease are assessed according to the theories dis- 
cussed above. Singer’s*® finding that the sphero- 
cytes of this disease are abnormally fragile to 
lysolecithin is confirmed, and Lloyd also agrees 
with Singer that there is not enough evidence to 
incriminate lysolecithin. Some very ingenious ex- 
periments are recorded in which exsanguination 
was performed on a newborn monster and trans- 
usions Were given (on separate occasions) from 2 
Persons with congenital hemolytic spherocytic 
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jaundice, one of whom had been splenectomized, 
the other being an active case. The recipient lived 
long enough for observations to be made. Whereas 
the red cells of the splenectomized patient became 
rapidly more spherocytic and were quickly de- 
stroyed in the circulation of the monster (who 
possessed a normal spleen), the red cells of the 
active spherocytic case became no more spherocytic 
than in their own circulation. From these observa- 
tions, the author concludes: 


The pathological blood destruction of the disease is 
dependent upon the inheritance of an abnormality of 
the erythron. As the result of this defect the red cells 
are abnormally susceptible to damage in their passage 
through the spleen by a process which, very probably, 
causes little or no permanent damage to the normal 
erythrocyte. . . . It is possible that lysolecithin . . . 
will cause permanent damage to the red cells of acho- 
luric family jaundice, indicated by spherocytosis which 
persists until the death of the cell, but which is not 
sufficient to cause permanent alteration in the normal 
erythrocyte. 


These in vivo experiments result in conclusions 
similar to the in vitro findings of Ham and Cas- 
tle,?* but they still do not explain the “why” of 
the congenital spherocytosis, which may be the re- 
sult of the activity of an inherited hemolytic factor 
on the non-nucleated erythrocyte. Nor is the ab- 
normally diminished blood destruction following 
splenectomy in this congenital type of hemolytic 
jaundice explained** — that is, although spherocy- 
tosis is still present, blood destruction is less than 
normal, indicating that the spherocyte has a nor- 
mal resistance within the circulation and that the 
spleen has an active (hemolytic?) effect in destroy- 
ing erythrocytes. This is also indirectly brought 
out in the report of a series of 3 cases of hemo- 
lytic crisis occurring in 3 members of one family 
with hereditary spherocytic jaundice.** That all 
these persons developed very severe anemia, neces- 
sitating emergency splenectomy within a few days 
of each other, makes it possible that the cause of 
the suddenly enhanced spherocytosis was outside 
the marrow and perhaps splenic in origin. 


Dameshek and Singer**® direct attention to a 
type of familial jaundice without bile in the urine 
and nonhemolytic in type (familial nonhemolytic 
jaundice). This condition, in which persistent 
although somewhat variable and usually mild 
jaundice is present, may be confused either with 
familial hemolytic jaundice or with mild hepatic 
disease. It is distinguished from the former by the 
normal size, thickness and fragility of the red cells, 
by the lack of reticulocytosis and by the ab- 
sence of all evidence of increased blood break- 
down, particularly in the fecal urobilinogen out- 
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put. It is distinguished from hepatic disease by 
the long course, its familial nature and the com- 
plete normality of the liver-function tests. As 
demonstrated by the bilirubin-excretion test, the 
condition is apparently due to a delayed excretion 
of indirect bilirubin from the blood stream by 
the liver cells, with resultant retention. The liver 
itself is histologically normal, as recently shown by 
Krarup and Roholm.** A very careful evaluation 
of the. bilirubin-excretion test is that of Weech, 
Vann and Grillo.” 

Target-cell anemia. Under this designation, 
described the case of an Italian youth who showed 
marked hypochromic anemia, jaundice, marked 
splenomegaly, generalized osteoporotic changes 
and the presence of many target cells in the blood. 
These cells, which look like a target or bull’s eye 
in stained preparations, are abnormally thin and 
unusually resistant to hypotonic saline solutions. 
Because this patient presented most of the fea- 
tures of Cooley’s anemia, and because cases of this 
Mediterranean disease show not only nucleated 
red cells but target cells and increased hypotonic 
resistance in the blood, the possibility was broached 
that the fundamental defect in both conditions 
was the target cell. Wintrobe, Matthews, Pollack 
and Dobyns,** reporting a similar condition in 14 
members of three Italian families, stated that both 
Cooley’s anemia and this milder Mediterranean 
condition represented an inherited defect —the 
production of unusually thin red cells. Other re- 
ports of what is probably the same condition are 
those of Strauss, Daland and Fox*® and of Eliel 
and Bayles.*® From further studies of these con- 
ditions, it appears that familial target and oval 
syndromes are relatively common in Italian fam- 
ilies, that they are inherited as a dominant char- 
acteristic, and that great variabilities occur in their 
severity. Thus, Cooley’s anemia appears to be the 
severest form, and target-cell anemia the next, a 
number of milder forms (“hypochromic polycy- 
themia,” refractory hypochromic anemia and so 
forth) being known. 


Bohrod™ rightly points out that the target cell 
is commonly found in many, particularly hypo- 
chromic, anemias. Barrett®? first noted that these 
cells were found in unusually large numbers in 
sickle-cell anemia, following splenectomy and in ob- 
structive jaundice and steatorrhea. Singer, Miller 
and Dameshek”® found them constantly in splenec- 
tomized patients and explained the increased hypo- 
tonic resistance of the red blood cells on this basis. 
Bohrod attacks the concept that the target cell 
represents™a cell that is perhaps defective, and 
maintains that it is merely representative of in- 
creased blood regeneration secondary to blood de- 
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struction or blood loss. This view does not agree 
with the observations that, following splenectomy, 
blood destruction is conspicuously diminished and 
target cells become greatly increased, that, in the 
familial Mediterranean cases, target cells are fre- 
quently numerous without any evidence of in- 
creased blood destruction, that, following splenec- 
tomy in Cooley’s anemia, large numbers of target 
cells appear or that these cells are absent from 
cases of congenital and acquired spherocytic jaun- 
dice in which blood destruction is greatly in- 
creased. 

Sickle-cell anemia. Bauer™ contributes a com- 
prehensive article on sickle-cell disease, in which 
valuable considerations regarding pathogenesis and 
the generalized character of the condition are dis- 
cussed. Anemia is only one consequence of the 
sickle-cell trait, and is much less serious than the 
circulatory stasis in the small blood vessels of the 
internal organs, which is perhaps the primary and 
most disastrous consequence of the disease. Such 
stasis may be enhanced by surgical procedures 
and may be the fundamental cause of the anemia. 
It is recommended that all Negro patients be rou- 
tinely examined for the sickle-cell trait, since this 
condition may result in disorders mimicking rheu- 
matic fever, rheumatic heart disease, polyarthritis, 
osteomyelitis, various infectious diseases, cerebral 
conditions, peptic ulcer, appendicitis and so forth. 
Sickle-cell anemia with unusual bone changes is 
reported by Danford, Marr and Elsey,** with 
central-nervous-system involvement by Hughes, 
Diggs and Gillespie®® and by Skoog,”® and with 
ulcers of the legs by Cummer and LaRocco.*" The 
reason for the development of these ulcers is still 
obscure despite very careful studies. Methods for 
the determination of the sickle-cell trait are de- 
scribed by Diggs and Pettit®® and by Sherman.” 
The moist stasis method —Scriver and Waugh” 
— is recommended by Diggs and Pettit. Sherman 
describes a method for differentiating the sickle- 
cell trait and sickle-cell anemia by injecting red 
cells kept free from outside air into a solution of 
saline formalin. Since the sickle-cell trait may 
have no clinical significance, it is essential to dif- 
ferentiate it and the actual sickle-cell anemia. 


Acquired Hemolytic Anemias 


Fox and Ottenberg®' present a careful study 
of the acute hemolytic anemia resulting from 
the sulfonamide drugs. This may be so severe 
as to result in shock and even death; in fact, 
6 of their 9 cases ended fatally. The fundamental 
mechanism of the blood destruction is still ob- 
scure, although it may be allergic or due to the 
formation of unusual oxidation products that are 
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allergic or 


came to similar conclusions. Fox and Ottenberg 


found that twelve to forty-eight hours after onset 
of hemolysis, the serum contained three blood pig- 
ments: hemoglobin, methemoglobin and Fairley’s 
new pigment — methemalbumin. 

Farrar, Burnett and Steigman®™ report a case of 
acquired hemolytic anemia in which a serum iso- 
hemolysin was found, similar to that found in the 
cases of Dameshek and Schwartz.”* Splenectomy 
was curative. 

Recent experience with cases of acute and sub- 
acute acquired hemolytic anemia of idiopathic 
variety reveals that only occasionally are hemolysins 
demonstrable. Splenectomy, although usually cur- 
ative, may not result in recovery, particularly if the 
operation has been postponed too long while 
numerous transfusions have been given. Under 
these circumstances, not only may new agglutinins 
or hemolysins be built up, but unusual myeloid 
metaplasia may develop in spleen or liver. Cases 
of this sort may then not respond to splenectomy. 
In such cases, one should determine whether great- 
ly increased blood destruction is present and should 
be sure that no underlying cause, such as leukemia 
or Hodgkin’s disease, is present; only a minimum 
number of transfusions (one to three) should be 
given before splenectomy is performed. Many 
cases in infants and young children are probably 
of a milder form (so-called “Lederer’s anemia”), 
and these patients frequently, but by no means 
always, recover without splenectomy. Such a case 
is reported by Sterner.®* 


Levine, Katzin and Burnham® indicate that 
erythroblastosis foetalis—icterus gravis neona- 
torum — is acute hemolytic anemia of the newborn 
and is caused by isoimmunization of an Rh- 
mother by an Rh+ fetus. The resultant anti-Rh 
agglutinin may then penetrate the placental cir- 
culation and cause agglutination, with consequent 
hemolysis of the infant’s red cells. It is extremely 
important in these cases to give blood from an 
Rh- donor — ot the mother. If testing for the 
Rh factor cannot be done, extremely careful cross- 
matching by means of the Landsteiner test-tube 
technic should be performed, with the modifica- 
tion that incubation of the serum, red-cell suspen- 
sion and saline mixture be carried out for at least 
thirty minutes. By proper transfusion technic in 
these cases, the mortality rate should be consid- 
erably reduced. 


The possibility that some cases of acquired 
emolytic jaundice are secondary to some under- 
lying process such as leukemia, Hodgkin’s disease, 
ymphosarcoma or dermoid cyst is suggested by 


hemolytic. Emerson, Ham and Castle 


Singer and Dameshek."* In one remarkable case, 
in which splenectomy resulted in only a temporary 
response, the finding and removal of a dermoid 
cyst resulted in complete cure. | 
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CASE 28091 
PRESENTATION OF CASE 


A fifty-two-year-old Canadian architect was ad- 
mitted to the hospital because of dyspnea of sev- 
eral months’ duration, following a series of neuro- 
muscular symptoms extending over a period of 
years, for which he had been seen in the hospital 
previously. 

About ten years before this last entry, there was 
gradual onset of numbness and tingling in the 
hands and feet, sensation remaining unimpaired. 
About six years later, the patient began to have 
progressive difficulty in walking, and became un- 
steady on his feet. Four months after this, he 
was admitted to the hospital, when the pupils were 
irregular and unequal, and reacted to distance 
though not to light. There was slight drooping 
of the upper lids. The legs appeared small, but 
not definitely atrophied. Deep tendon reflexes 
could not be obtained in arms, knees or ankles. 
Vibration sense was absent in the malleoli. Physi- 
cal examination was otherwise negative. The blood 
Hinton reaction was negative. The cerebrospinal 
fluid showed a total protein of 80 mg. per 100 cc., 
a gold-sol curve of 0012210000, a negative Wasser- 
mann reaction and negative microscopy and dy- 
namics. Other laboratory studies were negative. 
After discharge from the hospital, the patient was 
given various forms of arsphenamine treatment, 
which was discontinued because of severe reac- 
tions. The symptoms remained stationary for a 
few months. A right-foot drop then developed, 
requiring the use of a cuff about the foot, wired 
to a cuff about the calf, as an aid in walking. 
The right arm and right leg gradually became 
increasingly atrophic. 

Eleven months before the last admission, the 
patient experienced unusual dyspnea and prostra- 
tion, in the course of a coryza lasting several days. 
A similar attack, lasting three days, occurred seven 
months later. The dyspnea appeared to be par- 
oxysmal, and was unassociated with any disturb- 
ance of heart action. A physician prescribed coram- 
ine. The patient went to the White Mountains 
for a short vacation, and returned after a week, 
complaining that the slight change in altitude 
ad brought on a return of the dyspnea, with a 
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dry cough. He had a rise in afternoon tempera- 
ture to 99 or 100°F. His physician noted a distinct 
expiratory murmur over the middle of the right 
lung, posteriorly, without rales or areas of dull- 
ness. The blood pressure was 110 systolic, 90 
diastolic. A roentgenogram of the chest showed 
old apical tuberculosis on the right, with appar- 
ently enlarged lymph nodes at the hilus. Ten 
days before entry, there was rapid progression of 
the attacks of dyspnea, and the patient began to 
lose strength. His cough continued to be unpro- 
ductive. He had no chills, sweats or chest pain. 
The blood pressure was 90 systolic, 70 diastolic, 
at this time. On the advice of a consultant, he 
was readmitted to the hospital. 

The patient’s father died of tuberculosis at 
forty-six years of age. The patient himself, when 
fifteen years old, spent a year at rest because of a 
suspicion of tuberculosis. Subsequently, the pa- 
tient had never been vigorous, although he was 
seldom sick in bed. He had lived for two years 
in the Philippine Islands. Exposure to syphilis 
was denied. Shortly before the onset of the re- 
spiratory symptoms, an employee with whom he 
had worked in close contact for years was diag- 
nosed as tuberculous. 

On admission, the patient appeared well devel- 
oped and nourished but somewhat dehydrated. 
The lips, fingers and upper chest were cyanotic. 
The veins of the neck and upper extremities were 
distended. The lower extremities were pale and 
cool. The heart was slightly enlarged. The pul- 
monic second sound was moderately loud, and 
there was a fairly loud systolic murmur, heard 
best over the lower half of the heart and toward 
the apex. There was dullness, with bronchial 
breathing, over the upper sternum, and a few fine 
rales at each base. The liver edge was palpable 
four or five fingerbreadths below the costal mar- 
gin. There was slight pitting edema over the 
sacrum, but not in the extremities. The neurologic 
status was not reviewed at this time. 

The temperature was 99°F., and the pulse was 
90 and weak but equal in each wrist. The res- 
pirations were 20, without cough or wheeze. The 
blood pressure was 80 systolic, 40 diastolic. 


Examination of the blood showed a red-cell 
count of 4,780,000 with 13.6 gm. hemoglobin, and 
a white-cell count of 21,000 with 78 per cent poly- 
morphonuclears, 9 per cent small lymphocytes, 12 
per cent monocytes and 1 per cent eosinophils. 
The blood Hinton reaction was negative. The 
nonprotein nitrogen was 33 mg. per 100 cc. ‘ 

Roentgenologic examination of the chest showed 
marked enlargement of the pulmonary vessels 
toward the hilus, but not distally, with weak pul- 
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sations. The lung fields showed mottled and 
linear areas of increased density. There was ques- 
tionable dilatation of the right ventricle. 

An electrocardiogram showed right-axis devia- 
tion. All complexes were inverted in Lead 4, 
with prominent P waves. 

The patient continued dyspneic. He was given 
oxygen, and a phlebotomy of 300 cc. was per- 
formed, without appreciable effect. Death oc- 
curred from respiratory failure on the third hos- 
pital day. 


DIFFERENTIAL DIAGNOSIS 


Dr. J. H. Means: This somewhat complicated 
story divides itself fairly well into two chapters, 
which I might consider to some degree separately. 
The history ten years previously and continuing 
down to four years previously, when the patient 
was in the hospital for study, was characterized 
by some paresthesias and later by the develop- 
ment of difficulty in walking, unsteadiness on the 
feet and irregular, unequal Argyll-Robertson pu- 
pils, with ptosis of both eyelids, absent tendon re- 
flexes and absent vibration sense; I cannot recon- 
cile this with anything but tabes, perhaps of a 
rather burnt-out sort. There is no evidence to 
point to a diagnosis of combined system disease 
and no suggestive blood picture, nor is the story 
typical of such disease. The Argyll-Robertson pu- 
pil is fairly pathognomonic. - The irregularity may 
likewise be due to syphilis. The blood Hinton 
reaction was negative. That does not signify any- 
thing because it is often negative in long-standing 
tabes of an inactive sort. The protein was ele- 
vated, and the gold-sol curve was not very im- 
pressive, but it had a hump in the middle that 
would go with tabes satisfactorily, so that I can- 
not get away from that diagnosis, and I there- 
fore make it without more discussion. 


Later, however, there were neurologic findings 
that were not consistent with tabes. Motor phe- 
nomena came on after some arsenical treatment, 
to which the patient responded poorly. A right- 
foot drop developed, which required apparatus to 
_ permit him to walk, and he developed muscle 

atrophy in the right leg and also in the right 
arm. This distribution of atrophy in the right 
arm and leg sounds as though he had had a cere- 
bral lesion, but since the rest of the picture was 
very much more like that of a peripheral neuritis 
I must confess that I am puzzled. However, I 
believe that the foot drop was almost certainly 
due to peripheral neuritis. Of course, the re- 
flexes were absent anyway because of tabes. I 
do not know what would happen to reflexes in 
the event that a tabetic patient, with no reflexes, 
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developed hemiplegia from a cerebral accident. 
What would happen? 

Dr. Cuarues S. Kusix: The reflexes would re- 
main absent. 

Dr. Means: Then we cannot say that this pa- 
tient did not have some cerebral lesion, but I think 
it is most unlikely, and we have no proof. What 
I think he had was an arsenical neuritis, which 
gave him foot drop. Why the right arm. rather 
than the left or some other part was also in- 
volved, I cannot say. It may have been just 
chance. At any rate, I am unable to go any far- 
ther with the neurologic Cciagnosis. I leave it 
there. 

The symptoms in the second period, which be- 
gan eleven months before entry, instead of point- 
ing to the nervous system, involve the circulatory 
system in a somewhat puzzling fashion. Certain 
features about the symptomatology suggest an 
upper mediastinal pressure syndrome. We are 
told that the neck veins were dilated and that 
a venipuncture was performed in the hope of giv- 
ing relief, and we are also told that the patient 
was cyanotic in his upper extremities, the upper 
chest, neck and face, but nowhere else. These 
manifestations go with an upper mediastinal pres- 
sure syndrome, and I dare say that the dyspnea 
might also be consistent. But other things do not 
fit that interpretation so well. There is some evi- 
dence of edema and congestive failure with a 
large liver, and perhaps an upper mediastinal pres- 
sure syndrome is not the most likely explana- 
tion. 

Let us consider the various symptoms. As I read 
the second chapter, I was impressed with the fol- 
lowing symptoms. In the first place, the parox- 
ysmal dyspnea was unassociated with disturbance 
of the heart action. I am interested in the story 
that, after getting better, the patient became worse 
when he went to a somewhat higher altitude; 
this suggests that a relative oxygen want played 
a part in the dyspnea. The progressive fall in 
blood pressure may be significant —at any rate, 
it is very striking. It started as 110 systolic, 90 
diastolic, and dropped to 80 systolic, 40 diastolic, 
shortly before he died. I am also impressed with 
the fact that there was some evidence of infec- 
tion: a temperature of 100°F. and a leukocytosis 
that requires explanation. I am interested that 
there was evidence of old tuberculosis, with apical 
and lymph-node involvement. I am rather im- 
pressed with the progression of the attacks of 
dyspnea and the evident marked loss of strength. 

The matter of tuberculosis might be discussed 
for a moment at this point. The patient had 
been suspected of having it in childhood. He 
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showed obsolete tuberculosis by x-ray study. The 
exposure to the person with whom he worked in 
dose contact does not impress me as being sig- 
nificant, because it is unlikely that one would 
catch tuberculosis at his age — he was beyond the 
age when one contracts new tuberculosis. He had 
heen working with this person for years, however, 
but we do not know how many. I fancy he had 
tuberculosis before he established this contact, 
« that it is not of great importance. 

It is to be observed that the patient denied ex- 
posure to syphilis, but I believe that he had had 
i I do not see how we can escape that con- 
clusion. 

When he came into the hospital, the significant 
signs were the high venous pressure, the loud 
pulmonic second sound and the loud systolic mur- 
mur, heard best over the lower half of the heart 
and toward the apex. It did not go out to the 
axilla, like a mitral murmur, and seems to have 
been more in the region of the pulmonary area. 
He also had dullness, with bronchial breathing, 
over the sternum. Dullness there suggests dilata- 
tion of the great vessels or a mediastinal mass, or 
something of that kind that would go with the 
upper mediastinal pressure syndrome. There may 
have been some element of upper mediastinal pres- 
sure in addition to another factor that produced 
the rest of the picture. Later, the patient had a 
palpable liver and pitting edema, and the blood 
pressure dropped. The laboratory work, except 
for the leukocytosis and perhaps a monocytosis, 
does not help us much. The right-axis deviation 
is of interest. The x-ray examination described — 
[have not seen the films— some changes in the 
pulmonary vessels and some enlargement of the 
heart in the region of the right ventricle. 

May we see the x-ray films and try to pull all 
this together ? 

Dr. Ausrey O. Hampton: At the first exami- 
nation, one might on first inspection call these en- 
larged lymph nodes at the lung roots, particularly 
since the patient had evidence of old tuberculosis, 
but in this Bucky film one can see that they are 
blood vessels. The blood vessels of the lung roots 
are grossly enlarged, and they end rather abruptly 
in the middle of the lungs. 

Dr. Means: Can you tell whether they are ar- 
teries or veins? 

Dr. Hampron: They are probably pulmonary 
arteries, 

The film also shows a few rather short linear 
scars in the Jungs scattered around in queer places 
below the site of the old tuberculosis; these scars 


= not present at the examination a month be- 
ore, 
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Dr. Means: Did the patient have emphysema? 

Dr. Hampton: The diaphragm is relatively low, 
but there was no note of limitation in excursion. 

Dr. Means: What about the upper mediasti- 
num? Is there a mass of any kind? 

Dr. Hampton: No; the trachea is in normal 
position, and the main bronchi are normal. 

Dr. Means: Is there any stenosis? 

Dr. Hampton: No. This film shows a definite 
change in the bases of the lungs, as compared with 
those taken at the examination a month before. It 
looks like pulmonary edema, in addition to poor- 
ly outlined areas of consolidation. 

Dr. Means: Are these areas of fibrosis? 

Dr. Hampton: I think that this upper shadow 
is fibrous because of old tuberculosis; the remain- 
der does not appear to be. There are no blebs. 
The heart is definitely enlarged. The supposition 
that the enlargement was right ventricular is, how- 
ever, based on fluoroscopy. 

Dr. Means: Is there any reason to give up 
that idea? 

Dr. Hampton: None at all. 

Dr. Means: It seems to me that the high venous 
pressure, the cyanosis, the right-sided enlargement, 
the electrocardiogram showing right-axis deviation, 
and the engorgement of the pulmonary arteries by 
x-ray studies, indicating high arterial pressure in 
the pulmonary artery, all fit the interpretation of 
this case as one of chronic cor pulmonale. The 
upper mediastinal pressure syndrome I should be 
inclined to give up because we have not found, 
by x-ray or other examination, evidence of any- 
thing that could produce upper mediastinal pres- 
sure. Why only the upper half of the body was 
cyanotic, I cannot explain. Frankly, that puzzles 
me a good deal. 

Why did the patient have cor pulmonale, and 
did he have anything else? I should like to 
throw in, not as a diagnosis but just by way of 
discussion, an idea that occurred to me as I went 
over this history. One of the conspicuous symp- 
toms was paroxysmal dyspnea. One usually finds 
paroxysmal dyspnea in hypertension. This man 
was hypotensive. He had these paroxysms of 
dyspnea, and I do not believe that they were asth- 
matic because there is nothing to go with that. 
The low blood pressure, the prostration and the 
paroxysms of dyspnea are very impressive, and 
they make me think of an adrenocortical insufh- 
ciency, particularly since the last came on at a 
time when the patient did not have other cardiac 
symptoms, and I remember being told by one of 
my teachers that he had seen very striking par- 
oxysms of dyspnea in Addison’s disease. I looked 
through several textbooks of medicine and could 
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find nothing whatever about it. The Addisonian 
crises that are somewhat like shock are described, 
but nothing is said about paroxysmal dyspnea. | 
therefore called my teacher on the telephone, — it 
was Dr. William H. Smith, — and he said, “You 
are entirely correct; I have seen Addison’s disease 
with symptoms of severe attacks of paroxysmal 
dyspnea.” He said that Dr. George Sears had 
also seen it and had told him about it. I cite 
them as authorities that in Addison’s disease one 
does get paroxysmal dyspnea. I am not prepared 
to say that this patient had Addison’s disease, but 
I shall be interested in what is found in the 
adrenal glands, and if anything is found there 
pathologically I shall be satisfied; if it is not, I 
shall not be disappointed, because it is a long shot. 

How can we put these findings together on one 
etiology? The tabes was due to syphilis, of 
course. Could the rest of it have been due to 
syphilis? Well, it could. Cor pulmonale occurs 
in Ayerza’s disease, which is a type of syph- 
ilitic endarteritis of the pulmonary vessels. That 
is a possible explanation. It is also stated in the 
textbooks that sometimes syphilis affects both 
adrenal glands and produces adrenocortical in- 
sufficiency or Addison’s disease, so that syphilis 
probably could explain everything except the 
peripheral neuritis, which is explained by the 
antisyphilitic treatment. However, we know that 
the patient also had tuberculosis,—we have evi- 
dence by x-ray examination and by the history, — 
and that he had been running a fever; the high 
white-cell count could have been due to active tu- 
berculosis. Dr. Paul D. White,* in his book, does 
not mention tuberculosis as a primary cause of 
cor pulmonale, but he does mention fibrosis. I 
suppose that tuberculosis produces fibrosis of the 
lungs; it certainly causes fibroid phthisis. This pa- 
tient apparently did not have a serious enough 
process to cause cor pulmonale, but this is defi- 
nitely a recognized possibility. Dr. White also 
mentions pneumoconiosis and silicosis as giving 
rise to fibrosis, which could produce cor pul- 
monale. I do not know that this man had any 
such exposure, so that I do not know which eti- 
ology is most likely here. We can explain every- 
thing on one etiology if we say this was syph- 
ilis, but on the doctrine of chances it is some- 
what more likely to be on a tuberculous basis. I 
therefore summarize by offering as diagnoses, with 
a certain amount of trepidation: tabes, old and 
inactive; arsenical peripheral neuritis, with toe 
drop —I do not know if he still had it at the last 
entry because they did not mention a neurologic 


*White, P. D. Heart Disease. 931 pp. New York: Macmillan Company, 
1931. Pp. 404-409. 
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examination; cor pulmonale, with congestive fajl- 
ure the cause of death; some form of pulmonary 
fibros's; and, possibly, adrenocortical insufficiency, 
more likely due to tuberculosis than to syphilis. | 
do not believe that one need mention cancer, al- 
though the adrenal glands are sometimes involved 
by a malignant process. I cannot find any evidence 
of cancer, so I think that it can be ruled out. 

Dr. Donatp Kinc: I saw this man in consulta- 
tion with Dr. Kite. On the basis of this first film, 
as Dr. Hampton said, I thought he probably had 
enlarged lymph nodes at the hilus. I sent him 
in with the idea that it might be lymphoma and 
that x-ray treatment might relieve the pressure. 

I do not believe that the cyanosis of the upper 
part of the body, as distinguished from the rest 
of the body, was very marked. 

Dr. Tracy B. Mattory: Sometimes, in simple 
cases of emphysema, it is more marked in the up- 
per half of the body than in the lower half; I 
do not know why. 

Dr. Kinc: The roentgenologist who went over 
the films and did the fluoroscopy said that the 
shadows were pulmonary arteries and not lymph 
nodes, and that settled that. Then the question 
came up concerning the condition in the vascular 
bed in the lungs. Experience has shown that 
it is difficult to distinguish between plain pul- 
monary arteriosclerosis without narrowing of the 
lumen, obliterating endarteritis and thrombi. Dr. 
Bland saw this man in consultation. I forget 
which of these diagnoses he chose, but I think 
that it was obliterative endarteritis. 


Dr. Epwarp F. Bianp: I chose that, but I think 
we overlooked the leukocytosis and the paroxysms 
that Dr. Means has brought out. I might say 
that we saw him just before he died, and we did 
not have quite the problem that Dr. Means had 
in dealing with the past history. He was a very 
ill man, with obviously extreme cor pulmonale, 
distended neck veins, congested liver and the 
x-ray findings described; when it was all added 
up, we chose between two possibilities — oblitera- 
tive endarteritis and thrombi. 

Dr. Kine: The patient probably did not have 
pulmonary fibrosis from the x-ray standpoint. 

Dr. Hampton: I do not believe he had enough 
to produce cor pulmonale.’ It is chiefly confined 
to the upper lobes. The lower lobes are very good. 
The change in the bases of the lungs over a period 
of a month are further evidence that the process 
was more acute. 

Dr. Paut D. Wurre: What was your second 
choice, Dr. Bland, — thrombosis of the pulmonary 
vessels based on emphysema? 
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Dr. Bianp: We could not find any source for 
emboli. 

Dr. Hampron: These shadows are quite like 
those of pulmonary infarcts. 

Dr. Warrer C. Kite: I think it has not been 
emphasized that all the neurologic symptoms were 
unilateral, all on the right side. The cyanosis 
ind the dilatation in the neck did not develop 
until five days before death. This man was in 
the office at work one week before Dr. King first 
saw him. 

Dr. Kusik: When this patient was studied here, 
about three and a half years before he died, a 
presumptive diagnosis of tabes dorsalis was made. 
At that time, there was not much weakness. The 
patient had been complaining of numbness or 
paresthesia, and there was some analgesia, as well 
as impairment of vibratory and position sense. 
The Argyll-Robertson pupils influenced us a great 
deal, as they did Dr. Means. The later course, 
marked by the development of foot drop, and 
the marked weakness, with some atrophy, did not 
fit in with tabes. I believe that the patient was 
seen later at the Boston City Hospital, where 
a diagnosis of peroneal muscular atrophy was 
made. When he was here, we did think of the 
possibility of hypertrophic interstitial neuritis, but 
could not find any hypertrophy of the peripheral 
nerves and concluded it probably was not that. 


CutnicaL 


Pulmonary endarteritis. 
Cor pulmonale. 

Heart failure, right-sided. 
Tabes dorsalis? 


Dr. Means’s Dracnosrs 


Chronic cor pulmonale. 
Congestive failure, right-sided. 
Pulmonary fibrosis (? type). 
Tabes dorsalis, old. 


Arsenical neuritis, old? 


ANATOMICAL DiAGNosEs 


Degeneration of spinal-nerve roots. 

Secondary degeneration of posterior columns. 

Thrombosis, left popliteal vein, old. 

Embolism and thrombosis of pulmonary arteries, 
old and recent. 

Cor pulmonale. 

Infarcts of lungs, healed. 

Chronic passive congestion. 

Ascites, 


Pulmonary tuberculosis, inactive. 


CASE RECORDS OF THE MASSACHUSETTS GENERAL HOSPITAL 


351 


PatTHoLocicaL Discussion 


Dr. Mattory: The post-mortem examination 
showed a considerably enlarged heart; nearly all 
the enlargement was on the right side, the right 


_ ventricle was nearly twice as capacious as the left, 


and in spite of the dilatation, it measured 7 mm. 
in thickness. The pulmonary arteries showed 
clots of all ages, some quite fresh and some evi- 
dently very old, completely organized and exten- 
sively recanalized. These were present in the © 
major and intermediate-sized arteries, and the 
small arterioles throughout the lung were entirely 
normal. The picture suggested to us multiple em- 
bolism, with perhaps secondary retrograde throm- 
bosis and primary pulmonary endarteritis. As a 
possible source for this, there was an extensive old 
thrombophlebitis of the left iliac vein. Will you 
continue with the neurologic findings, Dr. Kubik? 

Dr. Kusik: There was marked degeneration of 
the calf muscles, presumably secondary to discase 
of the anterior spinal roots or of the spinal roots 
and anterior horn cells. Both anterior and pos- 
terior spinal roots of the cauda equina were en- 
larged. Many of them were two or three times 
the normal size. Microscopic sections showed that 
the enlargement was due to interstitial tissue; the 
fibers were actually diminished in number. The 
remaining ones were in process of degeneration. 
There was degeneration in the posterior column, 
which, I should say, was secondary to degenera- 
tion of the posterior roots. I am not altogether sure 
about the findings in the anterior-horn cells. Many 
of them exhibited changes that were unquestion- 
ably secondary to the degeneration of the anterior 
roots (axonal reaction), but I could not be sure 
that there was not also some primary degenera- 
tion. It will require further study to establish a 
diagnosis. Peroneal muscular atrophy (Charcot- 
Marie-Tooth disease) is a possibility, and_per- 
haps hypertrophic interstitial neuritis also has to be 
considered, even though there was no hereditary 
or familial history. 

Dr. Means: What were the Argyll-Robertson 
pupils due to? 

Dr. Kusik: I cannot answer that. 
brain has not yet been examined. 

Dr. Means: Did your neurologic examination 
exclude ordinary tabes? You told us that you 
did not know what to call it, but can you say 
it is not tabes? 

Dr. Kusrx: Almost certainly not. In_tabes, 
the anterior roots are of normal size, and the pos- 
terior roots are very small. 

Dr. Means: Was there any evidence of tuber- 
culosis? 


The mid- 
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Dr. Matory: There was inactive apical tuber- 
culosis, not progressive. 

Dr. Means: Were the adrenal glands normal? 

Dr. Mattory: Yes. 


CASE 28092 
PRESENTATION OF CASE 


First admission. A sixty-three-year-old house- 
wife was admitted to the hospital because of a 
fainting spell. 

She had suffered recurrent episodes of abdom- 
inal pain for many years. These attacks, which 
were described as crampy, colicky and associated 
with “gas,” started in the left upper quadrant, and 
occasionally radiated over the lower ribs or down 
the left arm and to the left subscapular region. 
The pain was never substernal. There was no 
nausea or vomiting, and the bowels had always 
been regular. In the year before entry, the dis- 
comfort seemed to follow exertion, although this 
was not always so. The patient was able to re- 
lieve the pain by raising or swinging her arm, or 
by taking nitroglycerin. At times, she took bis- 
muth and restricted her diet, and passed several 
weeks without pain. On the evening of admis- 
sion, an attack came on while the patient was at- 
tending a concert. She took a tablet of nitrogly- 
cerin, and shortly afterward fainted. 

The family history was irrelevant, and the past 
history complicated. The patient had had severe 
varicella when thirty-nine years old. At forty-one, 
she had had the uterus removed for prolapse. Two 
years later, the gall bladder had been removed 
for “pain”; gallstones were found at the operation. 
Hemorrhoids were removed at the age of fifty- 
one, yet the patient noted occasional bright-red 
blood in the stools in the year preceding entry. 
Eight months before admission, roentgenographic 
examination, including a barium enema and a 
gastrointestinal series, showed “diverticulosis of 
the large bowel.” 

Physical examination showed an obese woman 
in no distress. The chest showed evidence of old 
rickets. The heart was of normal size, with a 
very soft systolic murmur of the apex, and a 
loud, ringing aortic second sound. The lungs 
were clear. There was slight, diffuse tenderness 
in the abdomen, most evident in the left upper 
quadrant. The liver edge was palpable one or 
two fingerbreadths below the costal margin. 

The temperature was 97°F., the pulse 75, and 
the respirations 24. The blood pressure was 160 
systolic, 90 diastolic. 


Examination of the blood showed a white-cell 
count of 5900. The urine showed a + test for 
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albumin, with 50 white cells per high-power feld 
in the sediment. 

An electrocardiogram showed sinoauricular 
bradycardia, with a rate of 50. The P waves and 
PR intervals were normal. There was slight slur- 


‘ring of the QRS complexes, and marked left-axis 


deviation, with inversion of all complexes in 
Lead 3. 
The patient was discharged on the second day, 


Second admission (nine months later). Seven 
months after discharge, the patient fell downstairs 
and fractured her left shoulder. Because of this 
injury, she lay or her right side frequently, a posi- 
tion that seemed to bring on the customary attacks 
of abdominal pain. A month later, the right 
ankle was broken in another fall. A month after 
this, one of the episodes of abdominal discomfort 
was followed abruptly by radiation of terrific, 
“tearing” pain downward over the whole left side 
into the pelvis. The patient felt nauseated and 
dizzy, and vomited. There were no chills or 
fever. Nitroglycerin afforded no relief. After 
an hour and a half, a physician gave her a hypo- 
dermic injection. The severe pain went away 
gradually within half an hour, but an ache was 
then noted in the arms below the shoulders. Then, 
there was gradual onset of numbness and weak- 
ness in both legs, progressing to anesthesia, and 
paralysis within two hours. The patient was un- 
able to urinate or defecate. In retrospect, the pa- 
tient stated that her left leg had seemed colder 
than the right for several months before this attack. 

On re-examination, the patient again appeared 
in no acute distress. The heart and lungs were 
essentially as before. The abdomen was distended. 
The liver edge lay two to three fingerbreadths 
below the costal margin. There was total loss of 
sensation in the lower extremities and abdomen 
below a level corresponding approximately to that 
of the insertion of the diaphragm. The upper 
limit of this area of anesthesia shaded off gradu- 
ally rather than sharply. The skin over the region 
involved was of normal color. Voluntary move- 
ments of the lower extremities were abolished. 
Deep tendon reflexes and abdominal reflexes were 
absent. Stimulation of the soles of the feet pro- 
duced slow mass flexion and extension reflexes of 
the whole lower extremities. 2 

The temperature was 1005°F., the pulse 65, 
and the respirations 20. The blood pressure was 
110 systolic, 60 diastolic, in each arm. 

Examination of the blood showed a white-cell 
count of 9200 with 83 per cent polymorphonu- 
clears, and a red-cell count of 4,000,000 with 12.2 
gm. hemoglobin. The serum protein was 5.5 gm- 
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+100 cc. ‘The urine showed a + test for albu- 
min, with occasional red cells in the sediment. 

An electrocardiogram was quite similar to that 
obtained on the first admission, except for in- 
crease in amplitude of T2 and Ts, without, how- 
ever, any characteristic shape. 

A roentgenogram of the thoracic spine showed 
no evidence of vertebral disease. The entire 
thoracic aorta was tremendously enlarged. The 
aortic knob, 10 cm. in diameter, displaced the 
trachea toward the right. There was calcifica- 
tion in the inferior rim of this knob, and a line 
of calcification in the wall of the descending aorta, 
lying well out toward the axillary line. The heart 
shadow showed prominence in the region of the 
left ventricle. The lung fields were clear. 


Lumbar puncture yielded clear colorless fluid un- 
der initial pressure of 145 mm. Microscopic ex- 
amination showed 454 red cells and 1 white cell 
per cubic millimeter. The total protein was 52 
mg. per 100 cc. The gold-sol curve was 1233411000. 
There was insufficient fluid for a test of the Was- 
sermann reaction. 

On the second hospital day, the temperature fell 
to 98°F., and the pulse and respirations contin- 
ued as before. The patient felt prickling in the 
legs and feet, especially on the right, but there 
was a slow further return of protopathic sensation. 
Bilateral Babinski plantar responses gradually ap- 
peared. Subsequent roentgenograms of the chest 
showed essentially no change. From time to time, 
there were transient elevations of temperature to 
10°F. Tidal drainage of urine by catheter was 
maintained. ‘There was intermittent bacilluria, 
which responded fairly well to sulfadiazine ther- 
apy. The patient was discharged after ten weeks, 
unimproved. 

At home, the slow return of sensation contin- 
ued, but there was no return whatever of motor 
control. The patient continued to have frequent 
bouts of pain, which appeared to originate in the 
left upper quadrant but radiated to the region of 
the left scapula and, on one occasion, to the right 
shoulder. The pain was often severe enough to 
make her break out in a perspiration. It could 
sometimes be relieved by lying on the left side. Re- 
lief from the pain was sometimes accompanied 
by an audible gurgling in the left flank. Two 
months after discharge, the patient awoke one 
morning with severe knifelike pain about her left 
shoulder and under her left scapula. She felt 
faint and vomited. ‘The pain was gradually re- 
lieved after a hypodermic injection of morphine. 
In the late afternoon of the same day, the pain 
eturned, and the patient rapidly went into se- 
vere shock and gradually became comatose. She 
died five hours after this second attack of pain. 
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DIFFERENTIAL Diacnosis 


Dr. Francis R. Direvamwe: We have an elderly 
woman who had two sets of attacks of pain. One 
of these comprised colicky pain, which radiated 
usually into the left upper arm and to the left 
shoulder and was said to have been present for 
many years. There were two major episodes of 
extreme pain, the first of which is described as 
“tearing,” along the left side down to the pelvis. 
It grew out of one of the attacks of the previous 
series. It was associated with paraplegia. The 
second attack was knifelike pain about the left 
shoulder and under the scapula, followed by death 
in five hours. These two discrete attacks strongly 
suggest pain of vascular origin. We also know 
that there were marked changes in the vessels 
in the x-ray picture. As to the paraplegia, we 
are given no sign of interference with circulation 
in the legs. On the whole there is little doubt that 
the difficulty was of cordal origin. There were 
two recent fractures. The question might be 
raised whether they were pathologic fractures 
and whether the patient had a neoplasm some- 
where, but there is no evidence of that and we 
are directly told that there was no sign of frac- 
ture in the vertebral column. I suppose one should 
also raise the question whether the difficulty 
might have been due to metastases in the cord 
itself, but there is no reason:to think of that in 
the face of the other information; furthermore, 
we must note the improvement in sensory function, 
which apparently was quite good, although there 
was no return of motor function. Everything 
considered, I think one might easily come to the 
conclusion that these cord changes were probably 
due to a vascular disturbance. The two major 
attacks of pain might possibly suggest coronary 
pain — associated with myocardial infarction, per- 
haps; but the description is somewhat peculiar, 
especially the radiation in the first attack to the 
pelvis. Such radiation happens occasionally, al- 
though rarely. Coronary difficulty offers no ex- 
planation for the cord changes. The blood pres- 
sure was well sustained, although it did fall some- 
what. The electrocardiogram was normal, except 
for sinoauricular bradycardia. This is very much 
against a diagnosis of coronary occlusion with 
myocardial infarction. 


An aneurysm of the ordinary saccular sort might 
possibly account for the recurrent pain, but I do 
not believe that such an aneurysm could account 
for the two discrete attacks described. We have 
no evidence for syphilitic aneurysm: no positive 
blood or cerebrospinal-fluid Wassermann reaction. 
The spinal fluid was essentially normal. It was 
contaminated with a little blood, that is, enough 
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to produce the gold-sol changes, even though the 
fluid was colorless. 

Of course, this might have been an arterioscle- 
rotic aneurysm; the patient was an elderly woman, 
and that is a possibility. Furthermore, the calci- 
fication in the x-ray pictures speaks directly for 
that because calcification of that sort is not likely 
to be present in syphilitic aortitis. The blood 
pressure speaks somewhat for an arteriosclerotic 
process. Then we have dissecting aneurysm. The 
description of the first attack fits very well, I 
think, into the usual description of dissection, al- 
though arm radiation is not nearly so common 
as it is in myocardial infarction. It is, however, 
described in some cases; I do not believe that it 
is against the diagnosis. The maintenance of blood 
pressure is in favor of it, and the cord changes 
are particularly in favor of it. 

May we see the x-ray films? 

Dr. Tracy B. Mattory: There is no radiologist 
present. 

Dr. Drevamwe: I hesitate to say just what this 
shadow is, but it is evidently the outline of a vas- 
cular swelling of some sort, derived from the 
aorta and extending far to the left. I doubt if, 
at a distance, one can see the calcification, but 
there is a good deal of it spread out in a large semi- 
circular arc well to the left of and below the usual 
site of the aortic knob. With these x-ray films, 
in addition to the story, one would, I think, be 
going out of the way not to concentrate on dis- 
secting aneurysm. 

In recent years, we have heard a great deal 
about dissecting aneurysms in aged people, more 
commonly perhaps in men, but still not rarely 
in women. The dissection frequently occurs after 
exertion, but not necessarily. It is sometimes 
symptomless, a double aorta being found only by 
post-mortem examination. The blood pressure is 
usually relatively maintained in patients who do 
not succumb. I am inclined to think that this 
patient had dissection of the ordinary type, based 
on media necrosis cystica. 


The cord changes are of special interest in con- 
nection with dissecting aneurysm, if we are right 
about the diagnosis. They have been recently em- 
phasized by Tuohy et al.,* who stressed the patchy, 
transient character of the symptoms, and_ the 
frequent occurrence of coldness and numbness. 
The changes described here are severer. We are 
interested especially in the persistent, complete loss 
of motor function. I have no explanation for 
that. I am sure that someone else will be able 
to tell us about the circulation of the lower cord. 
As I understand it, it is a little more vulnerable 


7 *Tuohy, E. L., Boman, P. G., and Berdez, G. L. Spinal cord ischemia 
“in dissecting aortic aneurysm. Am. Heart ]. 22:305-313, 1941. 
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than circulation of the upper cord, because blood 
is supplied to the upper part by the vertebral 
arteries, whereas the lower cord has only the 
branches of the aorta, the intercostal and sacral 
arteries. If this diagnosis is correct, the lesion 
should have extended down into the abdomen so 
that it cut off the blood supply of the lower part 
of the cord. At the same time, other vessels might 
have been affected, such as the renal artery. We 
have no particular evidence of that in this case. 
The second attack of pain on the last day 
speaks for rupture of the dissection. Dissection 
usually begins in the upper mediastinum. If the 
patient had a dissection, since there was pain 
about the left scapula, I should first think of the 
mediastinum as the site of the rupture. 


The preceding series of attacks offer me some 
difficulty. The attacks for many years were cen- 
tered in the left upper abdomen, a somewhat un- 
usual site. Did the patient have diverticulosis? In 
any event, I do not think chronic diverticulitis is a 
likely explanation. The gurgling that occurred 
when the patient had relief of pain does not mean 
much to me. The pain might suggest a second 
serious lesion, such as carcinoma of the colon, 
but this is unlikely. I suppose one should men- 
tion diaphragmatic hernia. The pain is quite 
permanent for that, and we ought to be able to 
see a hernia in the x-ray film. The patient appar- 
ently acquired a urinary-tract infection, but these 
attacks do not sound much like renal pain. The 
radiation was upward instead of downward, as it 
usually is in renal pain. Were they attacks of an- 
ginal pain? The reasons mentioned before are 
still against that. Relief by nitroglycerin does not 
prove anything. Relief by swinging the arm 
is also rather against angina. I think that the 
patient must, of course, have had an antecedent 
aneurysm before the dissection, an unusually large 
one to be caused by atheroma. Somehow, these 
attacks of pain were produced by this aneurysm, 
which I should guess to have been in the first 
portion of the descending thoracic aorta. So that 
I think the patient had the following conditions: 
an old arteriosclerotic process with hypertension, 
although there is not much evidence of that, and 
an unusually large arteriosclerotic sac —- perhaps 
I am passing up a chance to make a diagnosis of 
syphilitic aneurysm, but I do not believe so: a dis- 
secting aneurysm, which went all the way to the 
neighborhood of the bifurcation of the aorta but 
not through it; and something like myelomalacia 
of at least the lower spinal cord, which seems to 
have affected the pyramidal tract particularly. I 
suppose there was also cystitis and perhaps py 
clitis. 

Dr. Witttam B. Breep: It is strange that no 
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serologic findings are recorded. I should be in- 
terested in knowing what they were. 

Dr. Matrory: There was no record of them. 
The patient’s physician checked over his records 
and also corresponded with other doctors who had 
gen her. I think it was one of those cases in 
which each one assumed that the other had done it. 

Dr. Epwarp F. Brann: ‘This patient’s history 
and x-ray films were presented at Grand Rounds 
in the Ether Dome. Some of you may recall it. 
Dr. Michelsen discussed the cord difficulty. At the 
time, all were quite convinced that this must be 
a dissecting aneurysm or some modification of it. 
| think there was only one dissenting voice, and 
that was from the pathologist who was present — 
Dr. Castleman. He wondered if the size of the 
aorta by x-ray study did not suggest the likelihood 
of something else than a simple dissection. There 
were one or two other interesting points that Dr. 
Castleman raised about the presence of calcifica- 
tion of the aorta. Perhaps he would comment on 
that now. 

Dr. Benyamin CastLEMAN: We had never seen 
a dissecting aneurysm in the presence of marked 
arteriosclerosis and calcification. Also, the pa- 
tient did not have hypertension. Although dis- 
secting aneurysms have been recognized on x-ray 
examination, they do not produce such marked 
dilatation of the aorta as was seen in this patient. 

A Puysictan: I had seen her for three years, 
and she never had a systolic blood pressure over 
160 during that time. 

Dr. Mattory: The great majority of the cases 
that we have seen have had a definite hyperten- 
sion. One case of Dr. Fremont-Smith’s that we 
presented recently had very little, however. 

Dr. Josr MicuetseN: ‘There was little doubt 
from the onset that the cord lesion was a vas- 
cular affair, and the dynamics during lumbar 
puncture were quite normal. The return of sen- 
sation was really very slight — practically none at 
all. I wonder why. Dr. Dieuaide used the term 
“contamination” of the cerebrospinal fluid. Four 
or five hundred red cells may be found in cases 
of vascular obliteration, and are consistent in this 
case with arterial occlusion, which caused the soft- 
ening of the cord. 


DiaGNnosts 


Dissecting aneurysm, with apoplexy of cord at 
the fifth dorsal segment. 
Obesity. 


Diverticulosis. 


Dr. DiaGNoses 
Extensive atheroma of aorta, with aneurysm. 
Dissecting aneurysm. 
Myelomalacia of lower spinal cord. 
Cystitis or pyelitis? 


CASE RECORDS OF THE MASSACHUSETTS GENERAL HOSPITAL 


ANATOMICAL DrAcNosEs 


Aneurysm of descending aorta, probably syph- 
ilitic, with rupture. 

Hemothorax, left. 

Arteriosclerosis, severe, aortic and coronary. 

Infarction of spinal cord. 

Operative scars: cholecystectomy and hysterec- 
tomy. 


Discussion 


Dr. Mariory: At post-mortem examination, a 
very large fusiform aneurysm of the descending 
aorta was found. It began just beyond the arch 
and extended nearly down to the diaphragm. It 
was filled with a laminated thrombus, which ap- 
peared to cover the mouths of the intercostal ar- 
teries; it seemed rather surprising that more of 
them were not obstructed. The aneurysm had 
ruptured into the left pleural cavity, which con- 
tained about 1500 cc. of blood, and the lung on 
that side was totally atelectatic. There was no 
dissection. The question then arose whether this 
was an arteriosclerotic, senile aneurysm or a syph- 
ilitic aneurysm. We have no serologic findings 
to bear on the point, so that we have nothing to 
go on but the microscopic appearance of the 
aorta itself. I do not believe that all members 
of the department are entirely unanimous as yet, 
but as I studied it I should have to call it syphil- 
itic. There were marked focal destruction of the 
elastica in the media, collars of lymphocytes 
around the vessels in the adventitia, and sizable 
collections of plasma cells in the adventitia, which 
I should take more seriously. The ascending aorta 
was absolutely smooth and normal, and that is 
unusual in cases of syphilis. Sections of the as- 
cending aorta were entirely normal. If I had to 
make a decision on the case, I should vote for 
syphilitic aneurysm. Dr. Kubik will tell us 
about the cord. 

Dr. Ciartes S. Kusix: There was a soften- 
ing of the cord, beginning at about the fifth thoracic 
segment and extending down into the midthoracic 
region. The lower part of the cord was normal. 

The cord receives its blood supply from two 
sources: from the anterior spinal artery, which 
branches from the vertebral arteries, and from 
branches of the intercostal arteries. The anterior 
spinal artery did not provide an adequate blood 
supply in this case when the intercostals were 
blocked off by the lesion of the aorta. I do not 
recall another case like this. 

Dr. Mattory: There was enough sclerosis in 
the coronary arteries for the patient to have had 
angina. The other possibility is that the attacks 
of colic were tabetic crises. 
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PROCUREMENT AND 
ASSIGNMENT SERVICE 


In these times of stress, physicians, as well as 
everyone else, are considering how they can best 
serve the Nation, and from the point of view of 
medical service, many factors must be taken into 
account. There seems little doubt that eventually 
nearly all male physicians under forty-five years 
of age who are physically and educationally quali- 
fied to enter military service will be inducted, but 
due regard must also be paid to the medical needs 
of other governmental agencies, state, county and 
municipal institutions, nongovernmental hospitals, 
medical schools, industry and, last but not least, 
civilian communities. 

With all this in mind, the House of Delegates 
of the American Medical Association, at its meet- 
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ing in Cleveland last June, recommended to the 
Government that a procurement and assignment 
agency for physicians be formed, and on October 
31, 1941, the creation of the Procurement and 
Assignment Service for Physicians, Dentists and 
Veterinarians, a subdivision of the Office of De- 
fense Health and Welfare Services of the Office 
for Emergency Management, was authorized by 
the President. This agency is specifically instructed 
“to receive from various governmental and other 
agencies requests for medical, dental and veterinary 
personnel, to secure and maintain lists of profes- 
sional personnel available, showing detailed quali- 
fications of such personnel, and to utilize all suit- 
able means to stimulate voluntary enrollment, hav- 
ing due regard for the overall public health needs 
of the Nation, including those of governmental 
agencies and civilian institutions.” In accordance 
with the suggestion of the House of Delegates, 
the Directing Board is composed of five civilian 
practitioners, — four physicians and one dentist, — 
the chairman being Dr. Frank H. Lahey, of Bos- 
ton, president of the American Medical Asso- 
ciation. 

Owing to the proximity of the creation of the 
Procurement and Assignment Service and the 
declaration of war on December 8, the bare skeleton 
of the necessary working force of the central of- 
fice in Washington had only been established 
when it was flooded with requests for personnel 
from the military services and governmental agen- 
cies and for information from physicians, dentists 
and veterinarians. The demand for personnel re- 
sulted in an appeal for physicians who were imme- 
diately available for military service, and the re- 
sponse was so satisfactory that these needs have 
been met. It has been impossible, however, to an- 
swer the letters requesting information, and the 
Directing Board of the Procurement and Assign- 
ment Service decided that all existing pertinent facts 
should be made available to physicians, dentists and 
veterinarians. Much of this material has appeared 
from time to time in the Journal of the American 
Medical Association and the state medical journals; 
but there has been little continuity, and many 
of the basic regulations have subsequently been 
changed. Hence, the article in the February 2! 
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sue of the Journal of the American Medical As- 
ociation that describes the functions and activities 
of the Procurement and Assignment Service, gives 
ecommendations based on current regulations and 
furnishes additional miscellaneous information 
should be carefully read by all members of the 
medical profession. 

Subsequent planning for the provision of mili- 
tury personnel and for the protection of nonmili- 
tary medical services demands more facts than 
ae now in the hands of the Procurement and 
Assignment Service, which consist chiefly of data 
uken from the questionnaires sent out by the 
American Medical Association over a year ago. 
State, district or county and local committees 
must prepare lists of essential personnel, which 
are based on the needs of industry, medical schools, 
hospitals and communities. But what is even 
more important, exact up-to-date information con- 
cerning the status of all physicians must be ob- 
tained. Within a few weeks, the Procurement 
and Assignment Service will forward a question- 
naire to every physician, dentist and veterinarian 
within the United States. Furthermore, this will 


be accompanied by an enrollment form, whereby | 


the physician, dentist or veterinarian, by signing 
up with the Procurement and Assignment Serv- 
ice, can express his willingness to help in the 
present emergency and can indicate his prefer- 
ence for service. 

When the questionnaire is received, all registered 
physicians, regardless of age, sex, physical condi- 
tion, educational qualifications and citizenship, 
should immediately fill it out and return it. En- 
rollment is purely voluntary, but in view of the 
criticalness of the war situation, it is difficult 
(0 comprehend how any physician can fail to 
offer his services to his country — ENROLLMENT 
Suoutn Be One Hunprep Per Cent! 


EXAMINATION OF SELECTEES 


Unrut very recently, selectees have been examined 
by physicians of the Selective Service boards and, if 
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classed by them as fit for general military service, 
have been sent within a few weeks to an induction 
center, whose physicians work directly under the 
supervision of the Army of the United States. Se- 
lectees were sent to the induction centers on the 
assumption that they were physically and mentally 
fit and that they would be immediately sworn 
into the Army and sent to camp. Unfortunately, 
this was not the case. Approximately 18 per cent 
of the men were rejected because of the findings 
of the examiners at the induction centers, yet these 
men had had, perforce, to give up the positions 
in which they were employed and returned to their 
homes without a job and marked, in a way, as un- 
fit. Furthermore, employers did not always dis- 
tinguish between ability to hold down a civilian 
job and that to stand the rigors of combat service. 

This has all been changed —and for the bet- 
ter. Selectees are examined by their local ex- 
amining boards only for “gross disqualifying de- 
fects.” If none are found, the men are, at some 
later date, sent to an Army examining or induc- 
tion center. If they are then found to qualify 
fully for “general military service,” they are re- 
turned to their homes with such knowledge and 
with the opportunity of rearranging their affairs 
before being called to camp some weeks later. If 
rejected, the causes of their defects are explained 
in simple language, and they are admonished to 
consult their persona! physicians, if there is such 
a need. The burden on the Army physicians is, 
of course, greater, and their task more difficult, 
but the local-board physicians—who generously 
donate their services—are relieved of much re- 
sponsibility, and the selectee is in a far better 
position to arrange his own private affairs, come 
what may. 

It is further hoped that some form of rehabilita- 
tion may find its way, officially, into this program. 
There are thousands of men with remediable de- 
fects who could, with appropriate aid, become fit 
for general military service and, by the same token, 
even better qualified to carry on in civilian life. 
Such rehabilitation is at present voluntary. It may 
and should become compulsory. 
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OBITUARY 


KENNETH DANIEL BLACKFAN 


1883 1941 


Kenneth Blackfan began his career in medicine 
in the year 1905 as a country doctor. Eighteen 
years later he became Thomas Morgan Rotch 
Professor of Pediatrics, and for another eighteen 
years he carried his department forward with con- 
summate skill and success. There is no need to 
recount to this faculty his large services to the 
Harvard Medical School. But, in order that our 
admiration of him may be complete, the record 
of a continuous and hard-won education which 
brought the country practitioner to a position of 
high effectiveness in university medicine should 
be before us. 

He was born and spent his boyhood in Cam- 
bridge, New York, a pleasantly situated hamlet 
about forty miles north of Albany. On grad- 
uating from the local high school, he entered the 
Albany Medical School of Union University. Dur- 
ing his third year, Richard Pearce came to the 
school as professor of pathology and bacteriology. 
Kenneth Blackfan responded to the enthusiasm 
of this fine student of disease. He begged, and 
won, permission to work in his laboratory through 
the following summer. A warm student-master 
friendship sprang up. This friendship determined 
his future course in medicine. But not imme- 
diately. On receiving his medical degree at the 
age of twenty-two, he returned to his home town 
and for the next four years drove about the country- 
side on the varied errands of a general practi- 
tioner. He always recalled those horse-and-buggy 
years with pleasure, and there are older citizens 
of that region who still delight in relating thera- 
peutic triumphs of “young Doctor Ken.” But 
there were disturbing visits to nearby Dorset, just 
over the line in Vermont, where Richard Pearce 
spent his summers. There he found friendly in- 
terest and encouragement, which gradually pro- 
duced the determination to find out what might 
lie over the horizon in medicine. 

So, in the year 1909, the young country doctor 
set out for Philadelphia with letters from Richard 
Pearce. There he was kindly received by Samuel 
Hamill and David Edsall, and a place was soon 
found for him as resident-in-charge of a foundling 
hospital. Kenneth Blackfan thereupon became a 
pediatrician. Two years later, John Howland, who 
had accepted the professorship of pediatrics in the 
newly reconstructed medical school of Washington 
University, offered him a residency. This was a 
very large stroke of fortune. It removed the ad- 
venturer from his lonely post in the foundling 
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hospital and, after two years in St. Louis, placed 
him in the group of young pediatricians who 
assembled around Howland in Baltimore when 
he succeeded Von Pirquet at Johns Hopkins in 
the year 1912. Here there was a newly built hos- 
pital for infants and children, and laboratory equip- 
ment far beyond anything which had yet been 
given a clinical department in this country. How- 
land’s group used their large opportunity with 
enthusiasm, and under his wise guidance, the lab- 
oratories were from the outset importantly pro- 
ductive. Jt was the place to be in pediatrics at 
that time. The most beloved member of this 
group was the resident physician. No one watched 
work under way in the laboratories with a more 
eager interest. And he found time to participate. 
By way of instance, his work with Dandy on in- 
ternal hydrocephalus has come to deserve that 
lofty adjective, classic. His demonstration that 
dehydration is a much more dangerous feature of 
diarrheal disease than is the state of acidosis, which 
Howland and Marriott had just discovered, shifted 
emphasis from alkali therapy to fluid replacement 
and produced the basis of our present effective 
treatment of this chief scourge of infants. 


When Kenneth Blackfan reached the age of 
thirty-seven, he was still a resident. He had held 
this modest post for eleven years. But he had 
reached his goal. He knew the existing body of 
knowledge in his chosen field, he knew its frontiers, 
and he knew where the paths of progress lay. He 
was a superb diagnostician and a master of detail 
of hospital care of patients. Behind all this, four 
years of countryside practice had given him re- 
sourcefulness in use of means at hand and an 
understanding of the social realities of the physi- 
cian’s task. He was in all respects qualified for 
the diverse duties of departmental headship. His 
first commission came in the year 1920, when he 
was appointed professor of pediatrics at the Uni- 
versity of Cincinnati. There he built up his de- 
partment and guided a large development of hos- 
pital equipment with outstanding success. Then 
in 1923 the fruits of eighteen years of education 
toward leadership fell to Harvard. 


Why did he follow this long and economically 
narrow path with such serene contentment? This 
question would have annoyed Kenneth Blackfan. 
His philosophy was remarkably uncomplicated. 
There was nothing which could be called ambi- 
tion, and there was nothing of the ich dien com- 
plex about him. He had simply discovered a dur- 
able delight in his work. The anatomy of this 
delight did not interest him. He knew an in- 
scrutable phenomenon when he saw one. His 
modest and conservative use of a fine mind gave 


bis 
into 
Kno 
of Sl 
tion. 
not | 
but 
able 
A 
lead 
way: 
com! 
ease. 
later 
| cal 
forti 
The 
gave 
A 
Medi 
K 
Rote 
cal 
ma 
: ac 
Can 
ban 
1, and 
tion 
this 
cine 
laua 
T 
tice, 
cent 
ther 
dret 
ped 
Me 
whe 
Its | 
chie 
the 
cor! 
atio 
sery 
Ker 


Vol. 226 No. 9 


his judgments a great validity and brought him 
into a high position in the councils of this school. 
Knowing little of the art of verbiage, he was not 
, skillful lecturer, but in the wards his teaching 
of students and of interns was close to perfec- 
tion. He used the treasures of his experience, 
not to dazzle by making the diagnosis at a glance, 
but to point out sound appraisement of obtain- 
able evidence. 

A large cause of Kenneth Blackfan’s success in 
leadership was his gentle friendliness. He al- 
ways made his associates feel that they were his 
comrades in the enjoyable adventure against dis- 
ese. Also, he was very brave. Beginning in his 
later Baltimore years, he suffered a series of physi- 
cil afflictions which he bore with an unbelievable 
fortitude. He was friendly and gentle and brave. 
The simplicity and the sincerity of these traits 
give him his great beauty of personality. 


J.H.M. 
R.M.S. 

A resolution adopted by the Faculty of the Harvard 

Medical School, January 7, 1942. 
* * * 

Kenneth Daniel Blackfan, Thomas Morgan 
Rotch Professor of Pediatrics at the Harvard Medi- 
cal School, chief of the Medical Service of the 
Boston Children’s Hospital, medical director of 
the Infants’ Hospital, wise counsellor to many, was 
born in Cambridge, New York, in 1883, the son of 
a country doctor. He was graduated from the 
Cambridge High School in 1901 and from the Al- 
bany Medical School of Union University in 1905, 
and after this minimal amount of formal educa- 
tion, became himself a country practitioner. From 
this realistic postgraduate course in the art of medi- 
cine, he emerged four years later, semma cum 
laude. 

Turning his back at this point on general prac- 
tice, he became resident-in-charge at the St. Vin- 
cent de Paul Foundling Hospital in Philadelphia, 
then resident pediatrician at the St. Louis Chil- 
dren's Hospital, then, in 1912, resident pediatrician 
at the Harrict Lane Home and instructor in 
pediatrics at Johns Hopkins University School of 
Medicine. He was still at this post, in 1917, 
When the first world war stripped the country of 
its physicians. His associates left him, even to his 
chief, John Howland; he himself was an officer in 
the Medical Reserve Corps but, afflicted with 
corneal ulcers following a Gasserian-ganglion oper- 


ation, was, of necessity, released from military 
service, 


“They also 


serve who only stand and wait.” 
Kenneth BI 


ackfan remained in Baltimore and, 
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almost single-handed, with the help of his stu- 
dents, carried the department and the Harriet 
Lane Home through the war years. 

In 1917, he was made an associate and, in 1919, 
associate professor of pediatrics. The following 
year he became professor of pediatrics at the Uni- 
versity of Cincinnati, where he remained until the 
call to his last post, with us, in 1923. 

Labors fall in good measure upon willing shoul- 
ders, and Kenneth Blackfan bore his share of them 
uncomplainingly, and the honors that sometime 
accompany them, unassumingly. Among other ob- 
ligations that he accepted after coming to Boston 
were, in 1925, the presidency of this society and, 
for the three succeeding years, membership on its 
council. 

After he had spent those years in the wilderness 
of private practice, with the intellectual diet of lo- 
custs and wild honey that accompanied them, his 
activities became more diversified, being divided 
among clinical, investigative and administrative 
medicine, always with teaching. It is with these 
four major activities in mind, but with his person- 
ality in the foreground, that we do honor to him 
now and record these simple facts. 

A good tree cannot bring forth evil fruit; neither 


can a corrupt tree bring forth good fruit. 
Wherefore by their fruits ye shall know them. 


Matthew VII: 18-20 
J.G. 


A resolution adopted at a meeting of the New England 
Pediatric Society on January 14, 1942. 


MEDICAL EPONYM 
Mureuy Burron 


On October 15, 1892, Professor John Benjamin 
Murphy (1857-1916) read his first description of 
this article before the Mississippi Valley Medical 
Association, and the paper appeared under the title 
“Cholecysto-intestinal, Gastro-intestinal, Entero- 
intestinal Anastomosis and Approximation with- 
out Sutures (Original Research)” in the Medical 
Record (42: 665-676, 1892). 


To overcome these obstacles and thus lessen the risk 
to the life of the patient, I have devised a mechanical 
means to dispense with the need of sutures, the ne- 
cessity of invagination, the possibility of non-apposition, 
the sloughing through of disks, the digestion of the 
catgut, the almost unsurmountable difficulties of tech- 
nique of operation, the prolonged and fatal exposure 
of the abdominal contents, and the protracted anaes- 
thesia. How much I have accomplished by my labor 
I desire you to be the judges, after I have demonstrated 
to you the results of my experiments, and performed 
for you a gastroenterostomy and an end-to-end approxi- 
mation of intestine by means of the device I here pre- 
sent to you, to be known as the Anastomosis Button. 


R. W.B. 
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MASSACHUSETTS MEDICAL SOCIETY 


COMMITTEE ON MATERNAL WELFARE 


Osstetric RouTINES 


No one can tell how seriously the national 
emergency will influence hospital nursing, but 
much of the refinement that has come to be re- 
garded as necessary will have to be eliminated. It 
is not at all unlikely that many obstetric services 
will very seriously feel the shortage of nurses; 
however, if well-trained and efficient head nurses 
can be retained, such services can be staffed by 
younger and less experienced nurses. If this situ- 
ation eventuates, and something of the sort un- 
doubtedly will, the fewer drugs there are in the 
medicine cabinets the simpler their administration 
will be, and the fewer the mistakes made. Further- 
more, such a policy will cut down on expense. 


Laboratory investigation has proved that skin 
disinfection at the time of labor can no more ade- 
quately, or perfectly, be accomplished than by the 
use of ether and a 1 per cent iodine solution. The 
same combination has also been used for a long 
time, with perfect success, for preparation of the 
abdomen for laparotomy. The cost of this solu- 
tion, depending on the market value of alcohol, 
is about 13 cents a pint. The formula of the so- 
lution is as follows: potassium iodide, 1 gm.; 
iodine, 1 gm.; and alcohol (95 per cent) up to 
100 cc. The most economical way of applying the 
solution is to use a spray. A No. 15 DeVilbiss 
atomizer, with a nasal applicator, has proved to 
be satisfactory. For the preparation of the skin, 
when it is desirable to cause no discomfort, a 
watery solution of Zephiran is suggested. It is 
advised that no other solutions for skin disinfec- 
tion be used in the delivery rooms. 

The objection that iodine causes burns and so 
should not be used has been proved false, over ‘a 
long experience, especially when such a weak 
solution is employed. Iodine may cause an occa- 
sional burn, but so may other skin disinfectants. 
Diabetic patients are said to have very sensitive 
skins; however, in a long experience with diabetic 
patients, no skin burn of any particular degree 
has occurred. 

Because of the sensitiveness of the skins of some 
diabetic patients, the use of zinc oxide adhesive 
tape has been discontinued. Since in a large gen- 
eral hospital the use of zinc oxide tape, for the 
purpose of holding dressings on surgical wounds, 
must be a great expense in the course of a year, 
and since it is imperative that all savings be con- 
sidered, it is suggested that this practice be dis- 
continued. A gauze roll held in the ‘stay sutures 
makes a satisfactory dressing. 
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Many preparations of ergot are on the market, 
If one standard preparation can be decided on for 
general use, it will make for a simpler, easier. 
running service. It is suggested that 1/320-gr. am- 
pules of Ergotrate or Hypoloid Ergometrine be 
used intravenously and intramuscularly; these 
cost $21.60 per hundred. Ergotrate or Ergo- 
metrine tablets, which cost about 4 cents apiece in 
thousand lots, are suggested as the sole ergot prep- 
aration to be used for oral administration. This 
routine has already been established in several hos- 
pitals in the Boston area. 

It is also suggested that, because of the cost, 
thymol iodide U.S.P. be used solely in place of 
all other, and more expensive, dusting powders, 


RETIREMENT 


Frank L. Morse, M.D., of Somerville, has recently re- 
tired after forty years’ service with the Somerville Board 
of Heaith. He graduated from Harvard Medical School 
in 1894, and after three years at the Boston City Hospital, 
including two years as assistant resident physician at the 
South Department, was medical and sanitary inspector 
of the Massachusetts Board of Health from 1898 to 1905 
and a district health officer from 1909 to 1915. From 1901 
until his retirement from the Somerville Board of Health, 
he had been in charge of the bacteriologic laboratory, 
the contagious-disease hospital, contagious-disease control 
and all other medical work of the Board. He was dis- 
charged from active service in the United States Army in 
1919, with the rank of lieutenant colonel, and was re- 
tired from the Officers Reserve Corps in 1935, with the 
rank of colonel. 


“CHILDHOOD ABDOMINAL SURGERY”* 


Not infrequently, when an abdominal operation is rec- 
ommended for an infant or for a child, surprise is ex- 
pressed by such a remark as, “I didn’t know babies and 
children ever had such things,” or doubt about the ability 
of the young to stand a surgical operation is indicated. 
So commonly are these ideas held that it has seemed 
wise to include some discussion of those conditions of the 
abdomen for which surgical treatment is desirable in the 
young. 

The young differ from their elders in the frequency 
with which they are affected rather than in the types 
of their diseases. Thus, it has been stated correctly that 
the infant or child may present any of the surgical con- 
ditions recognized later in life, but that certain of them 
are very rare in the young and others are relatively com- 
mon. The young differ also in their response to disease 
and may be prostrated seriously by an injury or infection 
sooner than adults would be. However, with appropriate 
treatment and management, their recuperative powers are 
tremendous, and their ability to heal and to repair damaged 
tissues is very great. 

The first and most cheering point that I should like to 
make is that young persons are excellent surgical subjects, 
provided that the treatment is conducted by qualified 
surgeons, the hospital environment is adapted to the needs 
of infant and child, the anesthesia is well chosen am 


*A “Green Lights to Health” broadcast given through Station WAAB 
by Dr. Henry W. Hudson, Jr., on December 6, 1941, and sponsored by 
the Public Education Committee of the Massachusetts Medical Society and 
the Massachusetts Department of Public Health. 
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administered skillfully, and the special instruments and 

uipment that may be necessary are available. Even a 
newborn baby will tolerate an abdominal operation of 
considerable magnitude. Indeed, a group of conditions 
seen in the newborn must be treated immediately by suc- 
cessful operation if the infant is to survive. — These in- 
dude certain errors in development prior to birth, which 
result in inability to take or to retain nourishment. Dia- 
phragmatic hernia or so-called — upside-down stomach 
and the several forms of obstruction of the intestinal tract 

xamples. 

Not seenibiadsy but a few weeks after birth, a peculiar 
form of obstruction to the outlet of the stomach is seen 
fairly often. The fundamental cause is not known, but 
the effect is that the infant nurses hungrily, only to 
vomit all the feeding within a few minutes. Untreated, 
these patients lose or fail to gain weight and present a 
pitiful appearance of emaciation as they hungrily cry 
jor the food they cannot retain. In hospitals interested 
in such patients, where large numbers are treated surgi- 
cally, ninety-nine out of a hundred are permanently 
cured by operation on the stomach. 

Somewhat later, at about the sixth or seventh month of 
life, the largest number of cases of intussusception or tele- 
soping of the intestine into itself occurs. Although this 
serious surgical emergency may be seen at any age, curi- 
ously enough, it is much commoner in infants. Usually, 
there is sudden onset, with evidence of severe colicky 
pain causing the baby to draw his legs up, cry out and 
often become very pale. The pain comes at intervals 
with intervening periods of apparent well-being, and 
mucus and blood may later be passed with the stool. 
Promptly recognized and operated on within twenty-four 
hours of onset, practically all these patients may be saved, 
but when there is delay the loss of life mounts tragically 
with the duration of the attack. 

At all ages, hernias or ruptures of several types are 
seen, and the young patient is no exception. Nonoperative 
treatment is not likely to result in cure, and the mere 
existence of a hernia constitutes a threat of serious com- 
plications, to say nothing of the inconvenience and dis- 
comfort that may be present. Some are inclined to tem- 
porize and delay operation for these patients, but there is 
no reason why a baby or child who is otherwise well 
cannot be cured surgically at almost any age. The end 
results of operation for hernia appear to be better when 
operation is performed in early rather than in adult life. 

In general, one may say that the need for surgery re- 
sults from one of several causes: errors in development, 
of which the digestive-tract obstructions and hernias are 
examples; injuries requiring surgical treatment — the 
abdomen may be the site of such an injury; automobile 
accidents, falls and injuries in schoolboy athletics that 
require operation for the repair of an injured organ or 
for the control of bleeding, although the relatively shel- 
tered life of the young makes such accidents uncommon; 
and infections of the peritoneum or membrane lining the 
abdomen and covering the several organs. Thanks to 
the discovery of chemical methods of treatment within 
the last few years, there has been great improvement in 
the results of treatment, and many lives are saved that 
would otherwise have been lost. 

Surgery may also afford the only chance of relief from 
tumors. Some of the tumors produce mechanical ef- 
fects, which may be relieved dramatically by surgical 
removal. It will perhaps surprise my listeners to learn 
that young persons may be the victims of cancerous 
growths, but some of the most malignant tumors recog- 
nized are seen in the young. Certain of these are re- 
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moved by abdominal operations, and the urgent need of 
early recognition and treatment cannot be overemphasized. 

It sometimes happens that the most careful examina- 
tion and x-ray and other studies do not suffice to de- 
termine a diagnosis of conditions affecting the abdomen 
and its contents. An exploratory operation to permit 
actual visualization and handling of the organs may be 
desirable. Such a procedure, if recommended, should 
not be a reason for dread or great concern. It is safe 
to say that a properly conducted exploration in itself is 
accompanied by very little risk to health, and much may 
be gained by the determination that conditions are nor- 
mal or by finding and correcting an abnormality. 


No discussion of the subject would be worth while un- 
less emphasis was placed on a condition that is most 
commonly the reason for abdominal operation and un- 
fortunately and unnecessarily occupies a very important 
place in the list of causes of death in the young. I say 
unfortunately and unnecessarily because, ideally, no child 
should suffer a long illness or have his life jeopardized 
by appendicitis. To reach the ideal, two things are 
necessary: prompt diagnosis and early operation. Study 
after study from surgical clinics throughout the country 
has demonstrated that with early diagnosis and operation 
there is almost no loss of life, but with delay and the 
development of complications the picture is very differ- 
ent. Studies from several large clinics interested in the 
surgical problems of early life have also demonstrated 
that, aside from the difficulties in diagnosis, there is noth- 
ing peculiar to the young that should result in a high 
death rate from appendicitis. The same excellent re- 
sults can be obtained in the young that can be obtained 
in adults provided three conditions are fulfilled. These 
are as follows: no cathartics or laxatives for children with 
undiagnosed abdominal pain; prompt medical observation 
for any child who complains of abdominal pain for 
more than an hour or two; and prompt acceptance of 
the operation recommended if a diagnosis of appendicitis 
is made. 


In my opinion, there is little place for the use of laxa- 
tives and cathartics, and they should never be employed 
for a young person with abdominal pain unless it is 
definitely known that appendicitis is not the reason for 
the pain. Such medication for a patient with appendicitis 
may well lead to early rupture of the appendix, which car- 
ries with it a number of very serious complications. 


Appendicitis is a treacherous disease, particularly in the 
young. It may occur at any age, even in infancy, and, 
after the first few years of life, becomes increasingly fre- 
quent until the age of twenty to thirty. It is particu- 
larly treacherous in children for three reasons: because it 
is not thought of as a possibility; because it may be 
difficult to diagnose early; and because it often develops 
more rapidly in the young than in those who are older. 
It may occur coincidentally with or perhaps be related to 
certain infections, such as colds, sore throats, measles and 
chicken pox, and its early symptoms of abdominal pain 
and vomiting are the common symptoms of many acute 
infections in childhood. There is only one safe rule, 
and that is to regard the symptoms of abdominal pain and 
vomiting as possibly indicating appendicitis until compe- 
tent medical opinion rules out this diagnosis. 

Although most cases follow a pretty definite series of 
symptoms, there is still a wide variation that calls for 
careful thought and interpretation if a diagnosis is to 
be made before there are serious complications. Unfor- 
tunately, it is not possible to set forth a series of iron-clad 
rules to protect from disaster, but it is worth while to 
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point out the usual symptoms and to correct certain mis- 
conceptions that experience has shown to be prevalent. 

There need not be previous attacks or premonitory 
symptoms. The best time for operation is early in the 
first attack. It is seldom, if ever, wise to wait and see 
if the attack will subside— occasionally it may, but the 
risk is too great to accept. Appendicitis cannot be 
“frozen out” by an ice bag; indeed, only surgical treat- 
ment need be considered. The existence of some other 
condition, such as a cold, measles or chicken pox, does 
not mean that the child does not also have appendicitis. 
The pain need not be severe, — frequently it is, and this 
is fortunate, since it usually results in attention to the 
abdomen, — but often the pain is annoying, grumbling 
and persistent rather than severe and excruciating, and 
occasionally there is no complaint of pain at all. There 
is usually very little fever, commonly between 99 and 
101°F., but this is subject to variations from a normal 
level up to 103°F. Again, abdominal tenderness is usually 
but not always apparent on examination, generally in the 
right lower part of the abdomen; however, it may be 
elsewhere, and any tenderness anywhere in the abdomen 
is always very significant. Sometimes, the tenderness is 
evident only after the physician has made an examination 
of the rectum. Vomiting almost always occurs after the 
onset of pain, but may precede pain or may be totally 
absent. A count of the white blood corpuscles is usually 
desirable to establish the diagnosis, but may be unneces- 
sary — this is a matter for the physician to decide. 

Finally, if your physician recommends operation for 
your baby or child, accept his advice with the assurance 
that there are many good reasons for such operations, and 
that under proper conditions the risk is very slight, and 
negligible when compared with the risk of withholding 
operation. 


MISCELLANY 


CONSERVATION OF SCHOLARLY 
JOURNALS 


In 1941, the Americar. Library Association created the 
Committee on Aid to Libraries in War Areas, headed by 
John R. Russell, librarian of the University of Rochester. 
The committee is faced with numerous serious problems 
and hopes that American scholars and scientists will be 
of considerable aid in the solution of one of these prob- 
lems. 

One of the most difficult tasks in library reconstruction 
after World War I was that of completing foreign institu- 
tional sets of American scholarly, scientific and technical 
periodicals. The attempt to avoid a duplication of that 
situation is now the concern of the committee. 

Many sets of journals will be broken by the financial 
inability of the institutions to renew subscriptions. So 
far as possible, they will be completed from a stock of 
periodicals being purchased by the committee. Many 
more will have been broken through mail difficulties and 
loss of shipment, while still other sets will have disap- 
peared in the destruction of libraries. The size of the 
eventual demand is impossible to estimate, but requests 
received by the committee already give evidence that it 
will be enormous. 

With an imminent paper shortage, attempts are being 
made to collect old periodicals for pulp. Fearing this 
possible reduction in the already limited supply of scholarly 
and scientific journals, the committee hopes to enlist the 
co-operation of subscribers to the Journal in preventing 
the sacrifice of this type of material to the pulp demand. 
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It is scarcely necessary to mention the appreciation of 
foreign institutions and scholars for this activity. 
Questions concerning the project or concerning the 
value of particular periodicals to the project should be 
directed to Wayne M. Hartwell, Executive Assistant 
Committee on Aid to Libraries in War Areas, Rush Bhees 
Library, University of Rochester, Rochester, New York. 


RESUME OF COMMUNICABLE DISEASES 
IN MASSACHUSETTS FOR JANUARY, 1942 


DIsEAsEs JANUARY JANUARY Five-Year 
1942 1941 AVERAGE* 
Anterior poliomyelitis........ 2 0 1 
591 511 561 
Dysentery, bacillary 6 3 13 
German measles ..... es 130 63 60 
Measles 1018 1887 1885 
Meningitis, meningococcal... 11 3 6 
Meningitis, other forms..... 9 6 wa 
2231 836 701 
Paratyphoid infections. ...... 7 5 2 
Pneumonia, lobar........... 390 1052 733 
1401 586 819 
Tuberculosis, pulmonary...... 222 269 250 
Tuberculosis, other forms.... 19 27 % 
Undulant fever............:. 1 4 
Whooping cough............. 1111 1076 1084 


*Based on figures for preceding five years. 


GEOGRAPHICAL DISTRIBUTION OF CERTAIN DIsEasEs 


Anterior poliomyelitis was reported from: Pittsfield, 2; 
total, 2. 

Diphtheria was reported from: Billerica, 1; Boston, 3; 
Chelsea, 1; Fall River, 4; Lowell, 2; Shrewsbury, 1; Somer- 
ville, 1; Springfield, 1; total, 14. 

Dysentery, amebic, was reported from: Marblehead, 1; 
total, 1. 

Dysentery, bacillary, was reported from: Camp Ed- 
wards, 1; Salem, 1; Tewksbury, 3; Waltham, 1; total, 6. 

Encephalitis, infectious, was reported from: Fort Dev- 
ens, 1; Wellesley, 1; total, 2. 

Lymphocytic choriomeningitis was reported from: Win- 
chester, 1; total, 1. 

Malaria was reported from: Cambridge, !; total, 1. 

Meningitis, meningococcal, was reported from: Ames- 
bury, 1; Beverly, 1; Boston, 1; Cambridge, 1; Danvers, 1; 
New Bedford, 2; Norwood, 1; Springfield, 2; Winchen- 
don, 1; total, 11. 

Meningitis, other forms, was reported from: Boston, 5; 
Cambridge, 1; Greenfield, 1; New Bedford, 1; Reading, 1; 
total, 9. 

Paratyphoid infections were reported from: Boston, 1; 
Gardner, 2; Malden, 1; Quincy, 2; Reading, 1; total, 7. 

Septic sore throat was reported from: Barnstable, 1; 
Boston, 4; Burlington, 1; Cambridge, 3; Fall River, 1; 
Falmouth, 1; Gloucester, 1; Hanover, 1; Medford, 1; New- 
buryport, 1; Westford, 1; total, 16. 

Tetanus was reported from: Fall River, 1; Springfield, 1; 
total, 2. 

Trachoma was reported from: Boston, 1; total, 1. 

Trichinosis was reported from: Cambridge, 1; Lake- 
ville, 1; total, 2. 

Typhoid fever was reported from: Bellingham, 1; Bos- 
ton, 4; Gardner, 1; Waltham, 1; Worcester, 1; total, 8. 

Typhus fever was reported from: Arlington, 1; total, I. 

Undulant fever was reported from: Boston, 1; total, 1. 


Mumps continued to show a record high incidence for 
the seventh consecutive month. 
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Chicken pox, meningococcal meningitis, German mea- 
des, scarlet fever, typhoid fever and whooping cough 
were reported above the five-year averages. 

pacillary dysentery, diphtheria, measles, pulmonary tu- 
terculosis, other forms of tuberculosis and undulant fever 
were reported below the five-year averages. — 

Lobar pneumonia showed a record low incidence for 
the second consecutive month, 

The focus for animal rabies that has been noted in the 
northeastern section of the State is still active in Middlesex 
County, cases having been reported from Burlington, Wo- 
urn, Danvers and Tewksbury. 


REPORT OF MEETING 


\EW ENGLAND PATHOLOGICAL SOCIETY 


A meeting of the New England Pathological Society 
was held on October 16, at the Boston Lying-in Hospital. 
Dr. Earle B. Clarke presided. 

The first paper, “Morphologic Findings from Endome- 
trial Biopsy from 100 Cases of Bleeding during the First 
Trimester of Pregnancy and from 34 Cases of Puerperal 
Uterus,” was presented by Dr. Robert N. Rutherford. Ap- 
plication of the technic of endometrial biopsy to the prob- 
lem of bleeding in the first trimester of pregnancy in 100 
consecutive bleeding cases in the Out-Patient Department 
of the Boston Lying-in Hospital has evolved as a simple, 
safe, quick procedure for the detection of the inevitability 
of abortion. This 1s based on the high incidence of 
pathologic ova in which the embryo is absent or very de- 
fective and which form the bulk of spontaneous abortions 
in the first trimester, The embryos in such specimens 
tend to die or cease developing, on an average, six weeks 
before actual extrusion at the usual “lamentable mis- 
carriage.” Fetal death or lack of fetal development initi- 
ates thrombosis, necrosis and hemorrhage within the de- 
cidua and beneath the placental plate, probably on the 
basis of slow withdrawal of the pregnancy corpus-luteum 
hormone. These changes are irreversible, and are easily 
recognizable as characteristic, even on frozen section. 
Such a finding precludes any need for hormone treatment 
or restriction of the patient's activities, for Nature is rid- 
ding the uterus of defective human materials. The pro- 
cedure carries no danger to a normal pregnancy up to the 
fourteenth week. Its diagnostic accuracy is very high. 
In the 100 cases so studied, 50 were associated with patho- 


logic ova, 42 with defective implantation or defective’ 


placental development and 2 with ectopic pregnancy; 6 
patients were not pregnant. Progesterone in massive 
doses was of no value in either major problem — defec- 
tive fetal development or defective implantation, with or 
without placental or appendage fault. 

The technic has also been used to study the regenera- 
tion of the uterine mucosa following normal full-term de- 
livery and spontaneous abortion. It has been demon- 
strated in 25 post-partum cases that regeneration is com- 
plete within two or three weeks following delivery, that 
ovulation takes place about six weeks after delivery, but 
that lactation inhibits ovulation for varying periods. 
Following spontaneous abortion, regeneration is complete 
in the ideal case in five to seven days, ovulation occurring 
fourteen days after a curetted abortion. Failure to curette, 
heavy preabortion progesterone therapy or retained pla- 
cental fragments will not delay regeneration, but will de- 
lay fesumption of the normal ovarian cycle. Routine 
immediate postabortion curettage is recommended. Sub- 
“quent impregnation can take place within two weeks 
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after abortion, and curettage is recommended as a time- 
saving procedure in difficult sterility problems. 

In the discussion, Dr. Somers H. Sturgis stated that 
Dr. Rutherford had shown that a biopsy of the lower 
uterine segment can be done without precipitating abor- 
tion. It must be emphasized, however, that such a result 
cannot always reasonably be expected in less experienced 
hands. The procedure certainly is never justified in the 
diagnosis of normal pregnancy. Interpretation of the 
material is as significant as the method of taking the bi- 
opsy. It would take a great deal of confidence for most 
physicians to empty a uterus on the frozen-section find- 
ings without waiting for permanent sections. However, 
it is possible to diagnose a nonviable fetus on frozen sec- 
tion of the decidua alone. Dr. Sturgis entirely agreed 
with Dr. Rutherford’s conclusions regarding the futility 
of progesterone treatment of bleeding cases by calling at- 
tention to the uselessness of giving this hormone to cases 
that already show irreversible, degenerative decidual 
changes. He wondered, however, whether it might not 
be worth while to give 10 mg. of this hormone as a 
routine, prior to taking the biopsy. This might render 
the uterine muscle temporarily refractory and thus give 
a certain amount of protection to cases with an unaf- 
fected fetus. Sometimes, a biopsy initiates uterine 
cramps, and if this protection were used, an occasional 
calamity might be averted. 

With respect to the second part of the paper on the re- 
generation of uterine mucosa following abortion and deliv- 
ery, Dr. Sturgis stated that Dr. Rutherford deserves a 
great deal of credit for his careful histologic examination 
of daily specimens of post-partum endometrium. So far 
as he knew, no such study had previously been performed 
to throw light on the state of the endometrium during 
regeneration after spontaneous abortion and after normal 
delivery in both lactating and nonlactating mothers. A 
comparison of his results in these three groups reveals 
that endometrial regeneration after spontaneous abortion 
and curettage is complete in about one week, with evi- 
dence of ovulation by the fourteenth day and normal 
menses on the twenty-eighth day. Such an immediate 
return to the normal cycle is not unexpected. It may be, 
ascribed to an immediate release of the follicle-stimulating 
hormone of the pituitary gland, previously inhibited by 
the high titer of estrogens produced by the products of 
conception. A similar immediate release follows estrogen 
withdrawal under other circumstances. For example, at 
the Massachusetts General Hospital, Dr. Sturgis and his 
colleagues have inhibited the pituitary gland and sup- 
pressed the ovarian cycle for about three weeks in a 
large group of patients with dysmenorrhea. It is note- 
worthy that in these patients, as in women who have spon- 
taneously aborted and who have been curetted, ovulation 
apparently occurs in about two weeks, and a normal 
period almost invariably about twenty-eight days after 
the estrogen has been abruptly withdrawn. On the other 
hand, Dr. Rutherford has noted that this prompt pituitary 
reactivation, with consequent ovulation, does not nec- 
essarily occur if curettage is not performed after sponta- 
neous abortion. In one of his cases, in which all the 
products of conception were identified so that no curret- 
ting was done, a biopsy on the thirty-fifth day still showed 
regressing decidua. The patient apparently had not ovu- 
lated. Dr. Sturgis was tempted to speculate on the pos- 
sible role of retained decidua on the storage or metabolism 
of estrogen and its possible effect on the pituitary. 

In the other two groups of patients, — the nonlactating 
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and the lactating mothers, — Dr. Rutherford finds regen- 
eration complete in about twelve days. This interval is 
what one might expect in comparison with that of seven 
days after abortions under three months. In the non- 
lactating mothers, as well as in some that lactate, ovula- 
tion did not occur in his cases for six weeks. The exact 
role of the lactogenic hormone in suppressing gonadotropic 
activity is not precisely known. Failure to lactate, how- 
ever, does not necessarily indicate a subnormal production 
or absence of the lactogenic hormone. The trouble may 
lie in unresponsive breast tissue. It seems likely that pro- 
duction of lactogenic hormone post partum in some way 
represses the output of follicle-stimulating hormone for 
three to four weeks. If the mother does not or cannot 
nurse her child, the gonadotropic activity of the pituitary 
gland is released at that time, as evidenced by ovulation 
at about the fifth or sixth week in some cases. In many 
lactating mothers who continue nursing, however, the 
stimulus from suckling in some way continues the output 
of lactogenic hormone and the consequent repression of 
follicle-stimulating hormone. Dr. Sturgis considered the 
chief value, perhaps, of Dr. Rutherford’s work to be in 
presenting clear evidence that, during the period of lacta- 
tion amenorrhea, the endometrium is proliferative —in a 
relatively resting stage. Amenorrhea at this time, then, 
is associated neither with persistence of the corpus luteum 
of pregnancy nor with any new corpus luteum main- 
tained by lactogenic hormone. A regenerated endome- 
trium remains resting until the pituitary gland finally 
breaks through the inhibition of the estrogens of preg- 
nancy and of the lactogenic hormone, and not till then 
does the normal four-week cycle of proliferation and se- 
cretion start. 

The second paper, “Bilateral Cortical Necrosis of the 
Kidney: A report of two cases with some observations 
on the pathogenesis and evolution of the renal lesion,” 
was presented by Dr. Walter H. Sheldon. 

Two cases of symmetrical cortical necrosis of the kidney 
following toxic separation of the placenta were presented. 
The renal lesion consisted of necrosis in the wall of the 
afferent arteriole at the point where the vessel enters the 
glomerulus. This necrosis, which in most cases was as- 
sociated with thrombosis and followed by retrograde ex- 
tension in the intralobular and interlobar arteries, led to 
ischemic necrosis of the kidney. Similar lesions were 
found in the anterior lobe of the pituitary gland, in the 
pituitary stalk and in the tuber cinereum, as well as in the 
cecum and adrenal gland. 

Dr. Foster Kellogg, commenting on the clinical aspects 
of cortical necrosis of the kidneys, emphasized the diff- 
culty in making the diagnosis clinically. He reviewed a 
series of cases with oliguria or anuria in association with 
toxemia of pregnancy or premature separation of the 
placenta, and concluded that if a patient with premature 
toxic separation fails to pass much urine in the first 
two or three days it does not signify definitely that she 
has cortical necrosis. It is perhaps better to force fluids 
and go on the assumption that she does not have cortical 
necrosis and may live, rather than to assume that she has 
cortical necrosis and is bound to die. 

Dr. Richard Wadsworth stated that in a recent report 
he observed degenerative changes in the hypothalamus 
following sclerosis of the anterior lobe of the pituitary 
gland, in addition to lesions in the corpus callosum. 
He asked whether any degenerative cell changes were 
seen in either the optic or supraoptic nuclei of the hypo- 
thalamus, but Dr. Sheldon replied that he had looked 
specifically in these regions and found none. 
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Dr. Sheldon’s remarks about the limits and distribution 
of the infarcted areas in the pituitary gland interested 
Dr. George Wislocki, who stated that the areas of infarc. 
tion corresponded to the distribution of the superior 
hypophyseal arteries, —as investigated by him in the 
macaque monkey, — including the median eminence of the 
tuber cinereum, the pituitary stalk and the anterior lobe 
The remainder of the tuber cinereum and the posterior lobe 
showed no infarction because, in Dr. Wislocki’s opinion 
their blood supplies derive from other sources, namely, 
from hypothalamic branches independent of the pituitary 
gland, and from the inferior hypophyseal arteries, He 
suggested that when infarction of the stalk occurs, one 
should anticipate eventual damage to the hypothalamus. 
hypophyseal tracts traversing the stalk, with related symp- 
tomatology. 

The third paper, “Relation of Ovarian Stromal Hyper- 
plasia and Thecoma of the Ovary to Endometrial Hyper- 
plasia and Carcinoma,” by Drs. George V. Smith, Lent 
C. Johnson and Arthur T. Hertig, was read by Dr. John- 
son. Changes occurring in nonfollicle-bearing, postmeno- 
pausal ovaries appear to be frequently associated with 
hyperplastic, bleeding endometria. These changes are 
characterized by masses of dense, well-vascularized, 
stromal tissue in either the cortex or the medulla of the 
ovary, with a tendency to form whorls. Some of the stro- 
mal cells along capillaries in these whorls become large, 
fat-containing polyhedral cells and look like cells of the 
theca interna. To these changes, the term “stromal hyper- 
plasia” has been given. When large numbers of such cells 
form a nucleus, there tends to be some infiltration of 
lymphocytes and macrophages in the area, associated at 
times with cholesterol-like slits. At such times, foreign- 
body giant cells surrounding the cholesterol slits make 
their appearance. To these focal collections, the term “cor- 
tical granulomas” has been given. As both stromal hy- 
perplasia and cortical granulomas pass the peak of their 
anatomic activity, collagen is laid down, and finally only 
a nest of whorled, hyalinized fibrous tissue remains. The 
almost constant association of these lesions with hyper- 
plastic bleeding endometrium suggests that there may be 
a more than coincidental relation between the fat- 
cholestero] slits and estrogen production. 

These changes are very similar to the whorling, vascu- 
larity, fat deposition and finally collagen deposition seen 
in thecomas, and in mixed theca-granulosa-cell tumors. 
There is also a close parallel between the polyhedral theca- 
interna-like cells in these lesions and similar cells in the 
theca-granulosa-cell group of tumors. Of such tumors 
seen at the Free Hospital for Women through 1935 and 
reviewed by Dr. Smith, 16 per cent were associated with 
carcinoma of the uterus. In a paper recently published, he 
observes that of 180 cases of postmenopausal carcinoma of 
the uterus during the same period, 87 per cent were asso- 
ciated with excessive amounts of ovarian stromal activity, 
as judged by the quantity of whorled, vascular, stromal 
tissue, cortical granulomas and polyhedral theca-interna- 
like cells. This degree of stromal ovarian activity is much 
greater than that in a series of ovaries from procidenta 
patients over two years past the menopause who had had 
a normal menstrual history and no postmenopausal bleed- 
ing. Thus, there appears to be anatomic evidence of hy- 
perestrinism in the ovary, in the form either of tumor oF 
of evidence of increased stromal activity — in many cases 
of carcinoma of the uterus. 

The discussion was opened by Dr. Smith, who stated 
that he was first impressed with hyperplasia of the stromal 
or thecal cell about six years ago, when combing the 
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thological files of the Free Hospital for Women for 
patholog: 
anulosa-cell tumors and cystadenofibromas. During this 
review, it became evident that the cystadenofibromas were 
jsociated with postmenopausal bleeding and endometrial 
proliferation, although of a degree not so marked as that 
in cases with granulosa-cell tumors. Until two years ago, 
however, thecal-cell hyperplasia was to him only an inter- 
eting observation. No correlation with other pelvic le- 
sions was evident. At this time, he began reviewing 
pathology for a paper on cancer of the endometrium, and 
the frequency of thecal-cell hyperplasia in cases with this 
type of cancer was immediately apparent. Eighty-seven 
yer cent (156 cases) of the postmenopausal ovaries (180 
cases) had what was interpreted as slight to marked 
thecal-cell activity. Sections of endometrium: were avail- 
able from 62 of this group, and 48, or 77 per cent, showed 
more or less proliferation, mostly less. Dr. Smith was 
unable to correlate the amount of thecal-cell hyperplasia 
with the amount of endometrial activity. Endometrial 
hyperplasia has for some years been considered a possible 
forerunner of later endometrial cancer. This idea received 
support from the findings, by Dr. Smith and others, of a 
relatively frequent association between granulosa-cell tu- 
mors and carcinoma of the endometrium. About one fifth 
of his patients with granulosa-cell tumors after the meno- 
pause also had endometrial cancer. Conversely, of 180 
postmenopausal patients with carcinoma of the endome- 
ttium seen before 1936 whose ovaries had been sectioned, 
5, or 2.7 per cent, had granulosa-cell tumors. If he in- 
cludes those with marked diffuse thecal-cell hyperplasia 
and those with cystadenofibroma, the percentage of cases 
of endometrial carcinoma with unmistakable microscopic 
ovarian activity becomes 8. Compared with the control 
group of postmenopausal ovaries from cases of prociden- 
tia, which Dr. Johnson and he examined together, 90 
per cent of the group with carcinoma of the endometrium 
had significant microscopic ovarian activity, ranging from 
slight thecal-cell hyperplasia to actual granulosa-cell tu- 
mor. He would be more excited about the former if 
the available sections of endometrium had shown more 
convincing evidence of estrogenic stimulation. Perhaps 
lesser grades of thecal-cell activity yield subthreshold 
amounts of estrogenic steroid for the endometrium. Per- 
haps, also, it is wrong to assume that thecal-cell activity 
indicates the production of only an estrogenic steroid. 
For the present, all that can be submitted is that, based 
on microscopic study, cessation of menstruation does not 
necessarily mean that the ovaries have ceased functioning. 
The last paper, “Observations on a Series of Early Nor- 
mal and Abnormal Human Ova Obtained prior to the 
First Missed Menstrual Period,” by Drs. Arthur T. Her- 
tig and John Rock, was presented by Dr. Hertig. A se- 
nes of eight early human ova,— four pathologic and 
four normal, — discovered incidentally in uteri removed 
7 before the first missed menstrual period, was 
reported, 


The ovulation age of the normal ova varies from eleven 


to sixteen days, and that of the pathologic ova from - 


twelve to thirteen days. The normal specimens, including 
the youngest human ovum thus far observed, encom- 
pass the developmental period just before and just after 
ne formation of the chorionic villi. The uteroplacental 
circulation has just begun and consists of a series of large 
anastomosing sinusoids, developed from the endometrial 
capillaries, whose finer branches are tapped directly by the 
eroding trophoblast. thereby flooding the trophoblastic 
lacunas (future intervillous spaces). Hemorrhage into the 
endometrium is a constant feature in nermal 
‘well as in abnormal cases. Recent hemorrhage — vari- 
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able in amount — is also free in the uterine cavity in both 
normal and abnormal cases, and arises from the defect in 
the endometrium created by the embedding ovum. 

The significance of the pathologic ova lies in the fact 
that from them can be evaluated certain factors in the 
pathogenesis of spontaneous abortion. In all four of 
these specimens, the ovum itself is definitely defective, 
either because of lack of an embryo or because of some 
local or general defect in the trophoblastic development. 
Detailed studies are in progress to determine whether the 
environment of these ova is significantly different from 
that of the four normal ova and hence could have caused 
the ovular defect, or whether the latter is present at such 
an early stage of development in spite of a normal en- 
vironment. 

In the discussion, Dr. Wislocki emphasized the im- 
portance of Dr. Hertig’s preparations, which, he believes, 
realize the hope of embryologists of discovering and 
studying the earliest stages of human development. 
Through the efforts of Drs. Hertig and Rock, this goal 
is well on its way to being attained. Their series con- 
tains perfect implantation stages of the eleventh and 
twelfth days, and since the free blastocyst presumably at- 
taches to the endometrium on the ninth day (as in the 
macaque), it is anticipated that this small but critical gap 
in the knowledge of implantation of the human egg will 
soon be filled. 
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Diseases of the Thyroid Gland, Presenting the Experience 
of More Than Forty Years. By Arthur E. Hertzler, M.D. 
4°, cloth, with 354 illustrations, and 2 color plates. New 
York: Paul B. Hoeber, Incorporated, 1941. $8.50. 


In his preface, the author states that this book is “in no 
wise a treatise on the thyroid gland.” It is merely a rec- 
ord of his studies, which now extend “over a period of 
nearly fifty years.” 

The style is unorthodox but entertaining. The plan 
of the book, as set forth in the “Table of Contents,” the 
system of classification of goiters, and the illustrations are 
excellent. The text is confused and confusing, repetitious 
and sometimes circular in reasoning. Many of the as- 
sertions made invite dispute — for example, “Of what the 
thyroid gland has to do once the body is developed we 
know less than nothing.” It seems to the reviewer that 
at least something is known about the function of the 
thyroid gland in the adult organism. 

The genesis of this book, the author says, was the criti- 
cism leveled by pathologists at his theory of the toxic na- 
ture of myxedema. It seems to the reviewer that a not 
very successful attempt to refute these critics is the chief 
purpose of this book. 

There is much teleologic reasoning and argument by 
analogy with commonplace mechanisms. Total thyroid- 
ectomy is advocated for all goiters, and the claim that 
myxedema is relieved by such an operation is put for- 
ward. There is much discussion of physical changes in 
the colloid (based exclusively on staining reactions), which 
leads to disturbed cellular functions. A thesis is main- 
tained for the existence of a degenerative state of the thy- 
roid gland in addition to the “toxic” factor in the produc- 
tion of “goiter heart,” a term that is used quite loosely 
throughout. 

The author’s plea to regard the basal metabolic rate as 
an adjunct in diagnosis rather than as an absolute expres- 
sion of thyroid function is well taken, but is so distorted 
in its emphasis as to lead to a dangerous disregard of a 
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procedure that, when competently interpreted, has proved 
its utility in the general run of cases. 

The sections on the surgical pathology of goiter em- 
phasize the lack of uniformity of histologic states as cor- 
related with the clinical picture; the importance of the 
‘stage of the disease is appreciated in this relation, and the 
fact that large cancers grow from small adenomas is re- 
iterated. 

The author lays great stress on the relief of such symp- 
toms as tachycardia, nervousness and weight loss by the 
removal of nontoxic goiters, but he cites a case in which 
such symptoms were relieved by the removal of a large 
lipoma of the neck. This case throws some doubt on the 
relation between relief of these symptoms and thyroid- 
ectomy in his cases of nontoxic goiter. 


Health and the Doctors. In: Propaganda Analysis: A bul- 
letin to help the intelligent citizen detect and analyze 
propaganda. Vol. 1V, Number 11. 4°, 16 pp. New York: 
Institute for Propaganda Analysis, Incorporated, 1941. 

This issue in the series of pamphlets on propaganda 
analysis is concerned with the efforts of organized groups 
to influence the public in the type of medical care to be 
selected. The philosophies, propaganda methods and mo- 
tives of the various groups are opposed and analyzed. The 
arguments of the organizations sponsoring outright so- 
cialization and state control are presented more favorably 
than those of any other, and one gains the impression that 
the editor, wittingly or unwittingly, has himself subtly 
expressed a viewpoint in support of socialized medicine. 
The pamphlet is worth reading by the critical student 
interested in this subject. 


Fatal Partners: War and disease. By Ralph H. Major, 
M.D. 8°, cloth, 342 pp., with 13 illustrations. New York: 
Doubleday, Doran and Company, Incorporated, 1941. 
$3.50. 

War and disease have always gone hand in hand. Dr. 
Major has gone through the records of history and brought 
into the pages of a single volume the chief aspects of 
medical interest in relation to military combat. The story 
is an interesting one. Unfortunately, the style in which 
the book is written takes away from the pleasure of read- 
ing; there is evidence of haste in compilation. To the 
reviewer, the illustrations often seem to be of slight value, 
and the book cannot be highly recommended on this ac- 
count. Although the author presents much that is of 
value, he has not eliminated considerable irrelevant ma- 
terial. 


Vitamin K. By Hugh R. Butt, M.D., M.S. in Medicine, and 
Albert M. Snell, M.D., M.S. in Medicine. 8°, cloth, 172 
pp., with 39 illustrations, and 14 tables. Philadelphia: 
W. B. Saunders Company, 1941. $3.50. 


The problems posed by the discovery of the existence 
and probable importance of vitamin K constituted a chal- 
lenge that was met forcefully and adequately. This book 
represents the tremendous strides that can be made in mod- 
ern research within the compass of a few years once the 
impetus has been given. As a result of this co-ordinated 
experimental and clinical research, practical results of great, 
lifesaving value have materialized. The first portion of 
the book is devoted to the historical aspects involving the 
initial studies in hemorrhagic disease of chicks. Then fol- 
lows a discussion of the chemistry of vitamin K and, final- 
ly, of the clinical studies and applications. Conditions un- 
associated with vitamin K deficiency and hence not in- 
fluenced by its use are also considered. This small volume 


presents an excellent summary of a subject that sh Id 
be familiar to all physicians. An excellent bibli sp 
appended. 


Pathology of the Oral Cavity. By Lester R. Cahn, D.Ds 
8°, cloth, 240 pp., with 165 illustrations. Baltimore: The 
Williams and Wilkins Company, 1941. $5.50, 


Half of this work is devoted to a description of the 
pathology of the teeth and jaws, and the remainder to the 
common lesions involving the soft tissues of the oral cavity. 

The book, as its title indicates, is truly a treatise on the 
pathology of the oral cavity and is especially useful in cor. 
relating the pathologic tissue changes with the clinical 
findings in oral lesions. 

There is an abundance of illustrations, a few of which 
are in color. The histopathological plates are especially 
clear, and the bibliography is brought up to date. 

On the whole, the descriptive material is too brief for 
this to be regarded as a textbook, but the work can be 
recommended as a reference to the dental student, to the 
scientifically minded practitioner of dentistry, and to physi- 
cians interested in oral disease. 


Lymphatics, Lymph, and Lymphoid Tissue: Their physio- 
logical and clinical significance. By Cecil K. Drinker, 
M.D., D.Sc., and Joseph Mendel Yoffey, M.Sc., M.D., 
F.R.C.S. (Eng.). 8°, cloth, 406 pp., with 50 illustrations 
and 45 tables. Cambridge, Massachusetts: Harvard Uni- 
versity Press, 1941. $4.00. 

The reviewer considers this a work of unique importance 
that collects material from varied sources to produce a 
comprehensive and valuable description of the present-day 
physiology of the lymphatic system. The authors have 
personally added a great deal to the knowledge of lym- 
phatics and lymph, and are admirably qualified to produce 
this monograph, in which their own work and that of 
others are critically evaluated. They deserve particular 
commendation for carefully separating fact from specu- 
lation in the application of their material. 

The book should be read by every physician desirous 
of keeping abreast of significant advances in medicine. Al- 
though the biologist and teacher will be fascinated by the 
basic anatomy and physiology presented, the work should 
prove at least as interesting and valuable to the practitioner 
of medicine. 

Wide applications of the knowledge of the lymphatic 
apparatus are presented. The hematologist, for exam- 
ple, will be interested in the discussions of the production 
and loss of lymphocytes, and the bacteriologist in the ma- 
terial on the transport of viruses by way of the lympho- 
cytes; the internist and surgeon will both find valuable 
matter on edema and inflammation. 


Sulfanilamide and Related Compounds in General Prac- 
tice. By Wesley W. Spink, M.D. 8°, cloth, 256 pp. 
Chicago: The Year Book Publishers, Incorporated, 1941. 
$3.00. 

Since the introduction of the sulfonamides as a new 
chemotherapeutic approach to the treatment of infection, 
a veritable flood of studies has appeared. This small vol- 
ume endeavors to summarize the principal facts gleaned 
from the literature. Appropriate attention is directed to 
the untoward reactions that may be associated with the 
various chemicals. The inclusion of sulfadiazine brings 
the book fairly well up to date. Those seeking a brief 
but adequate survey of the sulfonamides wil! profit from 
this book. 


(Notices on page viiid 
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